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METHOD FOR STABILIZING 
ANT-DEMENTA DRUG 

This application is a divisional of U.S. application Ser. No. 
11/793,722, filed Oct. 11, 2007, which is a 371 of Interna 
tional Application No. PCT/JP2005/024254, filed on Dec. 27, 
2005, which claims priority to JP 2004-376770, filed Dec. 27, 
2004, and JP 2005-041492 filed Feb. 18, 2005, all of which 
are herein incorporated in their entirety. 

TECHNICAL FIELD 

The present invention relates to stabilization of an anti 
dementia drug in a composition containing the anti-dementia 
drug. More particularly, the present invention relates to the 
stabilization of the anti-dementia drug in a pharmaceutical 
composition which has the Sustained-release characteristics, 
and which contains the anti-dementia drug having a tertiary 
amino group. 

BACKGROUND ART 

In recent years, care for dementia including a senile 
dementia, an Alzheimer-type dementia or the like has become 
a Social problem, and many therapeutic drugs are being devel 
oped. Of these, donepezil, which is available as a hydrochlo 
ride in a tabletoragranule form, is seen as being highly useful 
as a therapeutic drug for mild and moderate Alzheimer's 
dementia because of its acetylcholinesterase inhibiting 
action. Recently, a tablet which disintegrates in the mouth 
have been marketed for patients who have trouble swallow 
ing, and transdermal administration by an ointment prepara 
tion has been proposed for cases in which oral administration 
is difficult (For examples, see Patent Document 1: Japanese 
Patent Application Laid-Open No. H11-315016). 

Such development of the pharmaceutical composition Suit 
able for the conditions and symptoms of the patient is 
extremely important from the standpoint of compliance or 
quality of life. In this sense, a Sustained-release preparation is 
useful for the anti-dementia drug because the Sustained-re 
lease characteristics of the drug allows the number of drug 
administrations to be reduced while providing the same or 
better therapeutic effects, potentially improving compliance. 

In general, the Sustained-release preparation containing the 
drug which is physiologically active can be classified into two 
type preparations, (1) a matrix type preparation, in which the 
drug and a Sustained-release base are distributed uniformly in 
the preparation, and (2) a Sustained-release coated type prepa 
ration, in which release is controlled by coating a surface of a 
core particle or a core tablet containing a physiologically 
active drug with a Sustained-release coating. 

Matrix type Sustained-release preparations have a matrix in 
which the drug and the Sustained-release base are present 
uniformly. The matrix is generally used as is as a tablet or a 
granule, and may be given a light-shielding coating or the 
like. Sustained-release coated preparations include those in 
which a coating which comprises the Sustained-release base 
is applied to a core of the granule, the tablet or the like 
containing a drug, or those in which a layer containing the 
drug is applied on a core particle consisting of crystalline 
cellulose or sucrose which are so-called nonpareil, followed 
by another Sustained-release coating. The Sustained-release 
characteristics are also controlled in Some cases by means of 
multiple layers of coating containing the drug or coating 
containing the Sustained-release base. 

However, because these Sustained-release preparations 
now comprise the Sustained-release base and other additives 
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which were not included in conventional, fast-dissolving tab 
let and the like, care must be taken that the stability of the drug 
is not affected. In particular, many anti-dementia drugs are 
basic drugs containing an amino group, and in general, a 
highly reactive functional group Such as the amino group 
which is nucleophilic has a property of easily producing 
degradation products, when reacting with carbonyl carbon, 
peroxide, oxygen or the like. 

Since the degradation products of the drug or additives can 
affect the stability or efficacy of the pharmaceutical products, 
means of preventing generation of such degradation products 
or severely inhibiting the produced amounts are being studied 
in the field of preparation development. Regarding a method 
for stabilizing the anti-dementia drug, a composition contain 
ing an organic acid has been disclosed for stabilizing done 
pezil against light (For examples, see Patent Document 2: 
Japanese Patent Application Laid-Open No. H11-106353). It 
was reported that the light-stabilizing effect was evaluated as 
the effect of adding an organic acid to donepezil in an aqueous 
ethanol Solution, and a residual ratio of donepezil was higher 
in a solution to which tosylic acid, mesylic acid, citric acid or 
the like had been added than in a solution with no added 
organic acids. 

DISCLOSURE OF INVENTION 

Thus, there is demand for a pharmaceutical composition 
which improves compliance for the anti-dementia drug. Such 
as a pharmaceutical composition having the Sustained-release 
characteristics. On the other hand, as with the ordinary drugs, 
it is requested for the Sustained-release preparation to ensure 
storage stability. In addition, because the anti-dementia drug 
is often administered for a prolonged period, even in the case 
of preparation which has a Sustained-release function, there is 
demand for the pharmaceutical composition and a method for 
manufacturing the pharmaceutical composition, which can 
be manufactured easily and cheaply. Accordingly, it is an 
object of the present invention to provide a stabilization of the 
anti-dementia drug in the pharmaceutical composition con 
taining the anti-dementia drug. More specifically, it is an 
object of the present invention to provide a pharmaceutical 
composition containing the anti-dementia, which has the Sus 
tained-release characteristics and which has excellent stabil 
ity of the anti-dementia drug, and a method for manufacturing 
the pharmaceutical composition, and a method for stabilizing 
an anti-dementia drug in the pharmaceutical composition. 

Under these circumstances, the present inventors carried 
out extensive studies on pharmaceutical compositions con 
taining anti-dementia drugs. As a result, the present inventors 
have discovered that degradation products derived from 
donepezil hydrochloride are produced in the matrix type Sus 
tained-release preparation containing donepezil hydrochlo 
ride as the anti-dementia and ethylcellulose which is a high 
molecular weight basic Substance as a Sustained-release base, 
and a high molecular weight acidic Substance effectively 
prevents or inhibits the degradation products which are pro 
duced when the anti-dementia drug comes into contact with 
the high molecular weight basic Substance which is a Sus 
tained-release base, and the high molecular weight acidic 
substance has also combined effects with a low molecular 
weight acidic Substance and an anti-oxidant, thereby arriving 
at the present invention. 

Accordingly, the present invention relates the pharmaceu 
tical composition containing the anti-dementia drug and the 
sustained-release base, with excellent storage stability of the 
anti-dementia drug, wherein the high molecular weight acidic 
Substance is contained for stabilizing the anti-dementia drug. 
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Moreover, a commercially available enteric polymer sub 
stance or the like can be used as the high molecular weight 
acidic Substance, which can be easily mixed or granulated 
together with the anti-dementia drug and the Sustained-re 
lease base to easily manufacture the pharmaceutical compo 
sition according to the present invention. 

In the first aspect of the present invention, the present 
invention relates to a method for stabilizing an anti-dementia 
drug comprising adding a high molecular weight acidic Sub 
stance in a pharmaceutical composition containing the anti 
dementia drug and a high molecular weight basic Substance. 
By adding a high molecular weight acidic Substance it is 
possible to inhibit the degradation products of the anti-de 
mentia drug, which are produced by contact of the anti 
dementia drug with the high molecular weight basic Sub 
stance. Moreover, according to a preferred aspect of the 
method according to the present invention, there is the 
method for stabilizing the anti-dementia drug wherein at least 
one of a low molecular weight acidic Substance and an anti 
oxidant is added in the pharmaceutical composition accord 
ing to the present invention. 

In the second aspect of the present invention, there is pro 
vided a pharmaceutical composition containing an anti-de 
mentia drug and a high molecular weight basic Substance, in 
which the composition comprises a high molecular weight 
acidic Substance for stabilizing the anti-dementia drug. The 
pharmaceutical composition according to the present inven 
tion also comprises at least one of a low molecular weight 
acidic Substance and an anti-oxidant. More particularly, the 
pharmaceutical composition is a composition Such as a 
matrix type Sustained-release preparation which comprises a 
matrix which is a mixture of an anti-dementia drug, a high 
molecular weight basic Substance and a high molecular 
weight acidic Substance for stabilizing the anti-dementia 
drug, or is a composition such as a Sustained-release coated 
preparation which comprises a core containing the anti-de 
mentia drug and a coating layer containing the high molecular 
weight basic Substance coated on the above-mentioned core, 
wherein a high molecular weight acidic Substance is mixed in 
at least one of the above-mentioned core and the above 
mentioned coating layer. 

In particular, the pharmaceutical composition according to 
the present invention is a pharmaceutical composition, com 
prising: (1) a basic drug or a salt thereof which has solubility 
of 1 mg/mL or more in the 0.1 N hydrochloric acid solution, 
and the 50 mM phosphate buffer, pH 6 and which has solu 
bility of 0.2 mg/mL or less in the 50 mM phosphate buffer, pH 
8, and the solubility of the basic drug or the salt thereof in the 
50 mM phosphate buffer, pH 6.8 being at least twice its 
solubility in the 50 mM phosphate buffer, pH 8 and being not 
more than half its solubility in the 50 mM phosphate buffer, 
pH 6; (2) at least one enteric polymer Substance (high molecu 
lar weight acidic Substance) and (3) at least one water-in 
soluble polymer Substance (high molecular weight basic Sub 
stance). 

In the third aspect of the present invention, there is pro 
vided a manufacturing method for effectively achieving the 
dementia drug stabilizing effects of the present invention, in 
other words, a method for manufacturing a pharmaceutical 
composition containing an anti-dementia drug and a high 
molecular weight basic Substance, comprising mixing step 
and granulating step, wherein a high molecular weight acidic 
Substance for stabilizing the anti-dementia drug is added to a 
mixture of the anti-dementia drug and the high molecular 
weight basic Substance during at least one of the mixing step 
and the granulating step. According to a preferred aspect of 
the manufacturing method according to the present invention, 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
at least one of a low molecular weight acidic Substance and an 
anti-oxidant can be added in addition to the high molecular 
weight acidic Substance to stabilize the anti-dementia drug. In 
a more preferred aspect at least one of the high molecular 
weight acidic Substance, the low molecular weight acidic 
Substance and the anti-oxidant is added in the form of a 
Solution or Suspension during at least one of the mixing step 
and the granulating step. In a particularly preferred aspect of 
the manufacturing method according to the present invention, 
after adding the high molecular weight acidic Substance as a 
powder in the mixing step, at least one of the low molecular 
weight acidic Substance and the anti-oxidant can be added in 
the form of a solution or Suspension to the mixture in the 
granulating step. 

Further, in the third aspect of the present invention, there is 
provided a method for manufacturing a pharmaceutical com 
position, comprising the steps of mixing (1) a basic drug or a 
salt thereof which has solubility in the 0.1 N hydrochloric 
acid solution, and the 50 mM phosphate buffer, pH 6 being 1 
mg/mL or more, solubility in the 50 mM phosphate buffer, pH 
8 being 0.2 mg/mL or less, and which has solubility in the 50 
mM phosphate buffer, pH 6.8 being at least twice its solubility 
in the 50 mM phosphate buffer, pH 8 and being not more than 
half its solubility in the 50 mM phosphate buffer, pH 6, with 
(2) at least one enteric polymer (high molecular weight acidic 
Substance) and (3) at least one water-insoluble polymer Sub 
stance (high molecular weight basic Substance); and com 
pression-molding the mixture obtained in the mixing step. 

Furthermore, in the fourth mode of the present invention, 
there is provided a use of a high molecular weight acidic 
Substance for controlling an anti-dementia drug degradation 
products produced by contact between the anti-dementia drug 
and the high molecular weight basic Substance. This is a new 
use which has been discovered for the high molecular weight 
acidic Substances. In this case, degradation products can be 
effectively inhibited through a concomitant use of a low 
molecular weight acidic Substance and an anti-oxidant. 

According to a preferred aspect of the present invention, 
the anti-dementia drug is a compound having a tertiary amino 
group. According to a more preferred aspect of the present 
invention, the anti-dementia drug is selected from the group 
consisting of rivastigmine, galantamine, donepezil, 3-1- 
(phenylmethyl)piperidin-4-yl)-1-(2,3,4,5-tetrahydro-1H-1- 
benzazepin-8-yl)-1-propane and 5,7-dihydro-3-2-1-(phe 
nylmethyl)-4-peperidinylethyl-6H-pyrrolo4.5-f-1,2- 
benzisoxazol-6-one and pharmaceutically acceptable salts 
thereof. In a particularly preferred aspect, the anti-dementia 
drug is donepezil or a pharmaceutically acceptable salt 
thereof. 

Moreover, according to a preferred aspect of the present 
invention, the high molecular weight basic Substance is at 
least one selected from the group consisting of ethylcellulose, 
ethyl acrylate-methyl methacrylate copolymer and polyeth 
ylene oxide. In a more preferred aspect, the high molecular 
weight basic substance is either ethylcellulose or ethyl acry 
late-methyl methacrylate copolymer, and in a particularly 
preferred aspect, the high molecular weight basic Substance is 
ethylcellulose. The high molecular weight basic substance 
may also be any of water-insoluble polymer Substances. 

Further, according to a preferred aspect of the present 
invention, the high molecular weight acidic Substance is an 
enteric polymer Substance. In a more preferred aspect, the 
high molecular weight acidic Substance is at least one 
selected from the group consisting of methacrylic acid-ethyl 
acrylate copolymer, methacrylic acid-methyl methacrylate 
copolymer, hydroxypropyl methylcellulose phthalate and 
hydroxypropyl methylcellulose acetate Succinate. In a par 
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ticularly preferred aspect, the high molecular weight acidic 
Substance is methacrylic acid-ethyl acrylate copolymer. In a 
preferred aspect of an amount of the high molecular weight 
acidic substance, the amount is generally 0.1 to 90 parts by 

6 
ADVANTAGEOUSEFFECTS OF THE 

INVENTION 

According to the present invention, in the pharmaceutical 
Weight, preferably 1 to 70 parts by Weight, more preferably 5 5 composition containing an anti-dementia drug and a sus 
to 60 parts by weight, still more preferably 10 to 50 parts by 
weight, based on 100 parts by weight of the pharmaceutical 
composition according to the present invention. 

Furthermore, according to a preferred aspect of the present 
invention, the low molecular weight acidic Substance is at 
least one selected from the group consisting of carboxylic 
acids, Sulfonic acids, hydroxy acids, acidic amino acids and 
inorganic acids. In a more preferred aspect, the low molecular 
weight acidic Substance is at least one selected from the group 
consisting of hydroxy acids, acidic amino acids and inorganic 
acids. In a particularly preferred aspect, the low molecular 
weight acidic Substance is at least one selected from the group 
consisting of hydroxy acids and acidic amino acids. 
More specifically, the low molecular weight acidic sub 

stance is at least one selected from the group consisting of 
Succinic acid, tartaric acid, citric acid, fumaric acid, maleic 
acid, malic acid, aspartic acid, glutamic acid, glutamic acid 
hydrochloride, hydrochloric acid and phosphoric acid. In a 
more preferred aspect, the low molecular weight acidic Sub 
stance is at least one selected from the group consisting of 
Succinic acid, tartaric acid, citric acid, malic acid, aspartic 
acid, glutamic acid, glutamic acid hydrochloride, hydrochlo 
ric acid and phosphoric acid. In a particularly preferred 
aspect, the low molecular weight acidic Substance is at least 
one selected from the group consisting of citric acid, aspartic 
acid and hydrochloric acid. An amount of the low molecular 
weight acidic substance is generally 0.05 to 4 parts by weight, 
preferably 0.1 to 3 parts by weight, more preferably 0.15 to 2 
parts by weight, still more preferably 0.15 to 1.5 parts by 
weight, based on 100 parts by weight of the pharmaceutical 
composition according to the present invention. 

According to a preferred aspect of the present invention, 
the anti-oxidant is at least one of the ascorbic acids and 
Sulfur-containing amino acids. In a more preferred aspect, the 
anti-oxidant is at least one selected from the group consisting 
of methionine, ascorbic acid and cysteine hydrochloride. An 
amount of the anti-oxidant is generally 0.01 to 10 parts by 
weight, preferably 0.02 to 5 parts by weight, more preferably 
0.05 to 2 parts by weight, based on 1 part by weight of the 
drug. Although the amount of the anti-oxidant is not particu 
larly limited, but for example, the amount of the anti-oxidant 
is generally 0.001 to 5 parts by weight, preferably 0.01 to 3 
parts by weight, more preferably 0.1 to 2 parts by weight, still 
more preferably 0.15 to 1.5 parts by weight, based on 100 
parts by weight of the pharmaceutical composition according 
to the present invention. 

The pharmaceutical composition according to the first 
through third aspects of the present invention is preferably a 
Sustained-release preparation, and more preferably a matrix 
type Sustained-release preparation. Moreover, examples of 
dosage form of the pharmaceutical composition include pref 
erably tablets, capsules, granules or fine granules. Accord 
ingly, the pharmaceutical composition according to a particu 
larly preferred aspect of the present invention is a matrix type 
Sustained-release preparation containing donepezil or a phar 
maceutically acceptable salt thereof, the high molecular 
weight basic Substance and the high molecular weight acidic 
Substance, or a matrix type Sustained-release preparation con 
taining donepezil or a pharmaceutically acceptable salt 
thereof, the high molecular weight basic Substance, the high 
molecular weight acidic Substance and at least one of the low 
molecular weight acidic Substance and the anti-oxidant. 
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tained-release base, a method is provided for preventing or 
inhibiting degradation products due to the contact of the 
anti-dementia drug with the Sustained-release base, namely 
the present invention can provide a method for stabilizing the 
anti-dementia drug in the pharmaceutical composition. 
Moreover, because the pharmaceutical composition accord 
ing to the present invention is of high quality and highly 
Suitable for compliance, the present invention provide phar 
maceutical products, particularly anti-dementia drugs, which 
can be taken without worry and with less burden on patients 
and their caregivers. The present invention also provides a 
simple method for manufacturing the pharmaceutical com 
position in which Sustained-release characteristics are con 
trolled and the anti-dementia drug is stabilized without the 
use of specialized coating techniques or manufacturing 
equipment. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 shows the relationship between pH of 2.5% aqueous 
Solutions or Suspensions of various additives and amounts of 
degradation products after granules containing various addi 
tives in open (unsealed) container were stored for 2 weeks at 
60° C., 75% RH. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Embodiments of the present invention will be explained in 
the following. The following embodiments are examples for 
explaining the present invention, and it is not intended that the 
present invention be limited only to these embodiments. The 
present invention can be implemented in various modes with 
out departing from the spirit and the scope of the invention. 
(Anti-Dementia Drug) 

There are no particular limitations on the anti-dementia 
drug used in the present invention as long as the anti-dementia 
drug is a basic drug having a primary, secondary or tertiary 
amino group, but preferably the anti-dementia drug has the 
tertiary amino group. Examples of the anti-dementia drug 
having the primary amino group include tacrine, memantine 
and pharmaceutically acceptable salts thereof. Examples of 
the anti-dementia drug having the tertiary amino group 
include rivastigmine, galantamine, donepezil, 3-1-(phenyl 
methyl)piperidin-4-yl)-1-(2,3,4,5-tetrahydro-1H-1-benza 
Zepin-8-yl)-1-propane and 5,7-dihydro-3-2-1-(phenylm 
ethyl)-4-piperidinylethyl-6H-pyrrolo 4.5-f-1,2- 
benzisoxazol-6-one and pharmaceutically acceptable salts 
thereof. Preferable examples of the anti-dementia drug hav 
ing the primary amino group are tacrine and memantine 
hydrochloride. Preferable examples of the anti-dementia 
drug having the tertiary amino group are rivastigmine tartrate, 
galantamine hydrobromide, donepezil hydrochloride (chemi 
cal name (+)-2-(1-benzylpiperidin-4-yl)methyl-5,6- 
dimethoxyindan-1-one monohydrochloride), 3-1-(phenyl 
methyl)piperidin-4-yl)-1-(2,3,4,5-tetrahydro-1H-1- 
benzazepin-8-yl)-1-propane fumarate (TAK-147) and 5,7- 
dihydro-3-2-1-(phenylmethyl)-4-piperidinylethyl-6H 
pyrrolo4.5-f-1,2-benzisoxazol-6-one maleate (CP118954). 
More preferably, the anti-dementia drug is donepezil hydro 
chloride, TAK-147 or CP118954, and most preferably the 
anti-dementia drug is donepezil hydrochloride. Note that the 
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anti-dementia drug may be used either in free form or as an 
organic or inorganic salt, with an organic or inorganic salt 
being preferred and an inorganic salt being particularly pre 
ferred. More specifically, examples of the salts include, but 
are not limited to, hydrochlorides, Sulfates, acetates, phos 
phates, carbonates, mesylates, tartrates, citrates, tosylates or 
the like. 

There are no particular limitations on the solubility of the 
basic drug or the salt thereof used in the present invention 
with respect to acidic aqueous Solutions, neutral aqueous 
solutions or basic aqueous solutions, but the solubility of the 
basic drug or the salt thereof in the acidic aqueous Solution 
and the neutral aqueous solution is higher than its solubility in 
the basic aqueous solution. Herein, for use in preparation of 
these aqueous solutions, examples for this use includes, but 
are not limited to, a phosphate buffer (for instance, buffers 
prepared with 50 mM sodium phosphate solution and hydro 
chloric acid), buffers such as G. L. Miller's buffer, Atkins 
Pantin's buffer, Good’s buffer or the like, 0.1 N hydrochloric 
acid, 0.1 mol/L sodium hydroxide solution or the like. Note 
that the solubility used in the present invention refers to 
solubility wherein a solution temperature is 25°C. 
The term “solubility in an acidic aqueous solution' used in 

the present invention means that a solubility of the basic drug 
or the salt thereof in a solution exhibiting an acidic property 
when dissolving the basic drug or the salt thereof in a buffer 
or the like. Similarly, the term “solubility in a neutral (basic) 
aqueous solution used in the present invention means that a 
solubility of the basic drug or the salt thereof in a solution 
exhibiting a neutral (basic) property when dissolving the 
basic drug or the salt thereof in a buffer or the like. 
By way of example, the basic drug or the salt thereofused 

in the present invention has a higher solubility in the acidic 
aqueous solution, pH3.0 and the neutralaqueous Solution, pH 
6.0 than in the basic aqueous solution, pH 8.0. The term 
“solubility in the acidic aqueous solution, pH3.0 used herein 
means that a solubility of the basic drug or the salt thereof in 
the acidic solution having a pH 3.0 when dissolving the basic 
drug or the salt thereof in a buffer or the like. The term 
“solubility in the neutral aqueous solution, pH 6.0 used 
herein means that a solubility of the basic drug or the salt 
thereof in a solution having a pH 6.0 when dissolving the 
basic drug or the salt thereof in a buffer or the like. Similarly, 
the term “solubility in the basic aqueous solution, pH 8.0 
used herein means that a solubility of the basic drug or the salt 
thereof in a solution having a pH 8.0 when dissolving the 
basic drug or the salt thereof in a buffer or the like. 
By way of another example, the basic drug or the salt 

thereofused in the present invention has a higher solubility in 
a 0.1 N hydrochloric acid solution and the neutral aqueous 
solution, pH 6.0 than in the basic aqueous solution, pH 8.0. 
The term “solubility in the 0.1 N hydrochloric acid solution' 
used herein means that a solubility of the basic drug or the salt 
thereof when dissolving the basic drug or the salt thereof in 
the 0.1 N hydrochloric acid solution. For example, the solu 
tion of donepezil hydrochloride dissolved in the 0.1N hydro 
chloric acid solution shows a pH range of from about 1 to 
about 2. 

Preferably, the basic drug or the salt thereof used in the 
present invention has a solubility in the 0.1 N hydrochloric 
acid solution and the neutral aqueous Solution, pH 6.0 being 
higher than in the basic aqueous Solution, pH 8.0 and a solu 
bility in the neutral aqueous solution, pH 6.8 being at least 
twice its solubility in the basic aqueous solution, pH 8.0, and 
being not more than half its solubility in the neutral aqueous 
solution, pH 6.0. The term “solubility in the neutral aqueous 
solution, pH 6.8 used herein means that a solubility of the 
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8 
basic drug or the salt thereof in a solution having a pH 6.8 
when dissolving the basic drug or the salt thereof in a buffer 
or the like. 
More specifically, there are no particular limitations as 

long as the solubility of the basic drug or the salt thereof in the 
0.1 N hydrochloric acid solution and the neutral aqueous 
solution, pH 6.0 is 1 mg/mL or more, the solubility of the 
basic drug or the salt thereof in the basic aqueous solution, pH 
8.0 is 0.2 mg/mL or less, and the solubility of the basic drug 
or the salt thereof in the neutral aqueous solution, pH 6.8 is 
two or more times its solubility in the basic aqueous solution, 
pH 8.0 and is not more than half its solubility in the neutral 
aqueous solution, pH 6.0. That is, the solubility of the basic 
drug or the salt thereof in the 0.1 Nhydrochloric acid solution 
and the neutral aqueous solution, pH 6.0 is not particularly 
limited as long as the above solubility is 1 mg/mL or more. 
The above solubility is generally 1 to 1000 mg/mL, prefer 
ably 5 to 200 mg/mL, more preferably 5 to 100 mg/mL, still 
more preferably 10 to 80 mg/mL. The solubility of the basic 
drug or the salt thereof in the basic aqueous solution, pH 8.0 
is not particularly limited as long as the above solubility is 0.2 
mg/mL or less. The above solubility is generally 0.0001 to 0.2 
mg/mL, preferably 0.0005 to 0.1 mg/mL, more preferably 
0.001 to 0.05 mg/mL, still more preferably 0.002 to 0.03 
mg/mL. Moreover, the solubility of the basic drug or the salt 
thereof in the neutral aqueous Solution, pH 6.8 is not particu 
larly limited as long as the above solubility is at least twice its 
solubility in the basic aqueous solution, pH 8.0 and is not 
more than /2 solubility in the neutral aqueous Solution, pH 
6.0. The above solubility is preferably at least 3 times solu 
bility in the basic aqueous solution, pH 8.0 and is not more 
than 1/3 solubility in the neutral aqueous solution, pH 6.0, 
more preferably at least 5 times solubility in the basic aqueous 
solution, pH 8.0 and not more than /s solubility in the neutral 
aqueous solution, pH 6.0, still more preferably at least 10 
times solubility in the basic aqueous solution, pH 8.0 and not 
more than /10 solubility in the neutral aqueous solution, pH 
6.O. 
By way of still another example, the solubility of the basic 

drug or the salt thereofused in the present invention in the 0.1 
N hydrochloric acid solution and the 50 mM phosphate 
buffer, pH 6.0 is higher than its solubility in the 50 mM 
phosphate buffer, pH 8.0. The term “solubility in the 50 mM 
phosphate buffer, pH 6.0 used herein means a solubility of 
the basic drug or the salt thereof in the 50 mM phosphate 
buffer having pH 6.0 when dissolving the basic drug or the 
salt thereof in the 50 mM phosphate buffer. Similarly, the term 
“solubility in the 50 mM phosphate buffer, pH 8.0” used 
herein means a solubility of the basic drug or the salt thereof 
in the 50 mM phosphate buffer having pH 8.0 when dissolv 
ing the basic drug or the salt thereof in the 50 mM phosphate 
buffer. 

Preferably, the solubility of the basic drug or the salt 
thereof in the 0.1 Nhydrochloric acid solution and the 50 mM 
phosphate buffer, pH 6.0 is higher than its solubility in the 50 
mM phosphate buffer, pH 8.0, and the solubility in the 50 mM 
phosphate buffer, pH 6.8 is two or more times its solubility in 
the 50 mM phosphate buffer, pH 8.0 and is not more than half 
its solubility in the 50 mM phosphate buffer, pH 6.0. To be 
more specific, there are no particular limitations as long as the 
solubility of the basic drug or the salt thereof in the 0.1 N 
hydrochloric acid solution and the 50 mM phosphate buffer, 
pH 6.0 is 1 mg/mL or more, the solubility of the basic drug or 
the salt thereof in the 50 mM phosphate buffer, pH 8.0 is 0.2 
mg/mL or less, and the Solubility of the basic drug or the salt 
thereof in the 50 mM phosphate buffer, pH 6.8 is two or more 
times its solubility in the 50 mM phosphate buffer, pH 8.0 and 
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is not more than half its solubility in the 50 mM phosphate 
buffer, pH 6.0. That is, the solubility of the basic drug or the 
salt thereof in the 0.1N hydrochloric acid solution and the 50 
mM phosphate buffer, pH 6.0 is not particularly limited as 
long as the above solubility is 1 mg/mL or more. The above 
solubility is generally 1 to 1000 mg/mL, preferably 5 to 200 
mg/mL, more preferably 5 to 100 mg/mL, still more prefer 
ably 10 to 80 mg/mL. The solubility of the basic drug or the 
salt thereof in the 50 mM phosphate buffer, pH 8.0 is not 
particularly limited as long as the above solubility is 0.2 
mg/mL or less. The above solubility is generally 0.0001 to 0.2 
mg/mL, preferably 0.0005 to 0.1 mg/mL, more preferably 
0.001 to 0.05 mg/mL, still more preferably 0.002 to 0.03 
mg/mL. Moreover, the solubility of the basic drug or the salt 
thereof in the 50 mM phosphate buffer, pH 6.8 is not particu 
larly limited as long as the above solubility is at least twice its 
solubility in the 50 mM phosphate buffer, pH 8.0 and is not 
more than /2 solubility in the 50 mM phosphate buffer, pH 
6.0. The above solubility is preferably at least 3 times solu 
bility in the 50 mM phosphate buffer, pH 8.0 and is not more 
than /3 solubility in the 50 mM phosphate buffer, pH 6.0, 
more preferably at least 5 times solubility in the 50 mM 
phosphate buffer, pH 8.0 and not more than /s solubility in the 
50 mM phosphate buffer, pH 6.0, still more preferably at least 
10 times solubility in the 50 mM phosphate buffer, pH 8.0 and 
not more than /10 solubility in the 50 mM phosphate buffer, 
pH 6.0. 

For example, donepezil hydrochloride is characterized by 
its solubility of 11 to 16 mg/mL in an acidic aqueous solution, 
pH 3.0 and a neutral aqueous solution, pH 6.0 and 0.1 mg/mL 
or less in a basic aqueous solution, pH 8.0. Moreover, done 
pezil hydrochloride is a weakly basic drug or a salt thereof 
having one tertiary amino group, which has been widely used 
for Alzheimer's disease dementia, and is characterized by its 
solubility in the neutral aqueous solution, pH 6.8 being at 
least twice solubility in the basic aqueous solution, pH 8.0 and 
being not more than /2 solubility in the neutral aqueous 
solution, pH 6.0. 

Alternatively, donepezil hydrochloride is a weakly basic 
drug or a salt thereofhaving one tertiary amino group, which 
has been widely used for Alzheimer's disease dementia. 
Donepezil hydrochloride is characterized by its solubility of 
11 to 16 mg/mL in the 0.1 N hydrochloric acid solution and 
the 50 mM phosphate buffer, pH 6.0 and 0.1 mg/mL or less in 
the 50 mM phosphate buffer, pH 8.0, with the solubility in the 
50 mM phosphate buffer, pH 6.8 being at least twice solubil 
ity in the 50 mM phosphate buffer, pH 8.0 and being not more 
than /2 solubility in the 50 mM phosphate buffer, pH 6.0. 

There are no particular limitations on the dose of the anti 
dementia drug or the salt thereofused in the present invention, 
but in the case of the acetylcholinesterase inhibitor, the dose 
is from 0.01 to 50 mg/day. More specifically, the dose of 
donepezil or a pharmacologically acceptable salt thereof is 
from 0.01 to 50 mg/day, preferably from 0.1 to 40 mg/day, 
more preferably from 1 to 30 mg/day, still more preferably 
from 5 to 25 mg/day. The dose of rivastigmine or a pharma 
cologically acceptable salt thereof is from 0.01 to 50 mg/day, 
preferably from 0.1 to 30 mg/day, more preferably from 1 to 
20 mg/day, still more preferably from 1 to 15 mg/day. The 
dose of galantamine or a pharmacologically acceptable salt 
thereof is from 0.01 to 50 mg/day, preferably from 0.1 to 40 
mg/day, more preferably from 1 to 30 mg/day, still more 
preferably from 2 to 25 mg/day. 

Moreover, in the case of memantine or a pharmacologi 
cally acceptable salt thereof which acts as a NMDA receptor 
antagonist, the dose is from 0.5 to 100 mg/day, preferably 
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10 
from 1 to 100 mg/day, more preferably from 1 to 40 mg/day, 
still more preferably from 5 to 25 mg/day. 
(High Molecular Weight Basic Substance) 
The high molecular weight basic Substance used in the 

present invention is a high molecular weight Substance which 
exhibits basic properties when dissolved or suspended in 
water. For example, in a 2.5% aqueous solution or Suspension 
the high molecular weight basic substance has a pH over 7.0, 
preferably a pH of 7.5 to 14.0, more preferably 8.0 to 14.0. 
Moreover, the high molecular weight basic Substance used in 
the present invention can beformulated as a Sustained-release 
base in the pharmaceutical composition according to the 
present invention, but may also be formulated for other pur 
poses. In addition, the high molecular weight basic Substance 
may also be insoluble in water or may also be a water-swell 
ing Substance or one which dissolves in water to form a gel. 
Examples of water-insoluble high molecular weight basic 
Substances include cellulose ethers, cellulose esters and 
methacrylic acid-acrylic acid copolymers (trade name 
Eudragit, manufactured by Röhm GmbH & Co. KG, Darm 
stadt, Germany). Examples include, but are not limited to, 
cellulose alkyl ethers such as ethylcellulose (trade name 
Ethocel, manufactured by The Dow Chemical Company, U.S. 
and the like), ethyl methylcellulose, ethyl propylcellulose or 
isopropylcellulose, butylcellulose and the like; cellulose 
aralkyl ethers such as benzyl cellulose and the like; cellulose 
cyanoalkyl ethers such as cyanoethylcellulose and the like; 
cellulose organic acid esters such as cellulose acetate 
butyrate, cellulose acetate, cellulose propionate or cellulose 
butyrate, cellulose acetate propionate and the like; ethyl acry 
late-methyl methacrylate copolymer (trade name Eudragit 
NE, manufactured by Röhm GmbH & Co. KG, Darmstadt, 
Germany) and the like. Examples of water-soluble or water 
Swelling high molecular weight basic Substances include, but 
are not limited to, polyethylene oxide (trade name Polyox, 
manufactured by The Dow Chemical Company, U.S., 
molecular weight 100,000-7,000,000), low-substituted 
hydroxypropyl cellulose (trade name L-HPC, manufactured 
by Shin-Etsu Chemical, Japan) and the like. The high molecu 
lar weight basic Substance can be singly contained or two or 
more may be contained in the pharmaceutical composition 
according to the present invention. The high molecular 
weight basic Substance used in the present invention is pref 
erably ethylcellulose, ethyl acrylate-methyl methacrylate 
copolymer (trade name Eudragit NE) or polyethylene oxide 
(trade name Polyox). More preferably, the high molecular 
weight basic Substance is at least one of ethylcellulose and 
ethyl acrylate-methyl methacrylate copolymer. In a particu 
larly preferred aspect, the high molecular weight basic Sub 
stance is ethylcellulose. An amount of the high molecular 
weight basic Substance in the pharmaceutical composition is 
not particularly limited and can be adjusted appropriately 
according to the purpose, such as controlling Sustained-re 
lease characteristics of the drug or the like. There are no 
particular limitations on the mean particle size of the high 
molecular weight basic Substance (the water-insoluble poly 
mer Substance) used in the present invention, but the mean 
particle size is preferably 0.1 to 100 um, more preferably 1 to 
50 um, still more preferably 3 to 15 um, most preferably 5 to 
15um. 
An amount of the high molecular weight basic Substance in 

the matrix type Sustained-release preparation is not particu 
larly limited, but is generally 1 to 90% by weight, preferably 
3 to 70% by weight, more preferably 5 to 50% by weight, still 
more preferably 5 to 35% by weight, based on 100% by 
weight of the pharmaceutical composition. 
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(Degradation Products) 
Degradation products in the present invention are degrada 

tion products derived from the anti-dementia drug as a result 
of contact between the anti-dementia drug and the high 
molecular weight basic Substance. It is presumed that the 
degradation products result from reactions of the amino 
group in the anti-dementia drug. For example, degradation 
products resulting from contact between donepezil hydro 
chloride and the high molecular weight basic Substance can 
be detected by the ordinary means using liquid chromatogra 
phy. 
(High Molecular Weight Acidic Substance) 
The high molecular weight acidic Substance used in the 

present invention is a high molecular weight Substance which 
exhibits acidity when dissolved or suspended in water, for 
example, with a 2.5% aqueous Solution of the high molecular 
weight acidic substance exhibiting a pH of less than 7.0, 
preferably a pH of 1.0 to 6.5, more preferably a pH of 1.0 to 
6.0. The high molecular weight acidic substance used in the 
present invention may also be insoluble in water or may also 
be a water-swelling Substance or one which forms a gel when 
dissolved in water. The high molecular weight acidic sub 
stance used in the present invention is, for example, an enteric 
polymer Substance. Examples of the enteric polymer Sub 
stance include, but are not limited to, methacrylic acid-methyl 
methacrylate copolymer (Eudragit L100 (methacrylic acid 
copolymer, type A), Eudragit S100 (methacrylic acid copoly 
mer, type B), which are manufactured by Röhm GmbH & Co. 
KG, Darmstadt, Germany), methacrylic acid-ethyl acrylate 
copolymer (Eudragit L100-55 (methacrylic acid copolymer, 
type C), Eudragit L30D-55 (methacrylic acid copolymer dis 
persion), which are manufactured by Röhm GmbH & Co. 
KG, Darmstadt, Germany), hydroxypropyl methylcellulose 
phthalate (HP-55, HP-50, which is manufactured by Shin 
Etsu Chemical, Japan), hydroxypropyl methylcellulose 
acetate succinate (AQOAT, which is manufactured by Shin 
Etsu Chemical, Japan), carboxymethyl ethylcellulose 
(CMEC, which is manufactured by Freund Corporation, 
Japan), phthalate acetate cellulose and the like. Examples of 
high molecular weight acidic Substances which are water 
Swelling Substances or form gels when dissolved in water as 
the high molecular weight acidic Substance used in the 
present invention include, but are not limited to, alginic acid, 
pectin, carboxyvinyl polymer, carboxymethyl cellulose and 
the like. The high molecular weight acidic Substance used in 
the present invention can be used singly or two or more can be 
contained in the pharmaceutical composition according to the 
present invention. The high molecular weight acidic Sub 
stance used in the present invention is preferably an enteric 
polymer Substance, and more preferably methacrylic acid 
ethyl acrylate copolymer, methacrylic acid-methyl methacry 
late copolymer, hydroxypropyl methylcellulose phthalate 
and hydroxypropyl methylcellulose acetate Succinate, and 
still more preferably methacrylic acid-ethyl acrylate copoly 
C. 

When used in a manufacturing process for the pharmaceu 
tical composition, the high molecular weight acidic Substance 
used in the present invention may be a commercial product of 
a powder or a granular type, or a suspension type which has 
been previously dispersed in a solvent, and these commercial 
products can be used as is or dispersed in water or an organic 
solvent. The smaller particle diameter of the high molecular 
weight acidic Substance is Suitable for the present invention, 
and it is preferably of the powder type. An example of the 
powder type includes Eudragit L100-55 in the case of meth 
acrylic acid-ethyl acrylate copolymer. The particle diameter 
of the high molecular weight acidic Substance used in the 
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12 
present invention is not particularly limited, but is preferably 
0.05 to 100 um, more preferably 0.05 to 70 m, most prefer 
ably 0.05 to 50 um. 
Of the high molecular weight acidic Substances, the enteric 

polymer Substance is extremely useful because its stabilizing 
effect on the anti-dementia drug is not lost even when the 
enteric polymer Substance is contained in large quantities in 
the pharmaceutical composition according to the present 
invention. Accordingly, there are no limitations on an amount 
of the high molecular weight acidic Substance, but for 
example, the amount of the high molecular weight acidic 
substance is generally 0.1 to 90 parts by weight, preferably 1 
to 70 parts by weight, more preferably 5 to 60 parts by weight, 
most preferably 10 to 50 parts by weight, based on 100 parts 
by weight of the pharmaceutical composition according to the 
present invention. 
An amount of the enteric polymer in the pharmaceutical 

composition is not particularly limited, but is generally 5 to 
90% by weight, preferably 8 to 70% by weight, more prefer 
ably 10 to 60% by weight, most preferably 15 to 50% by 
weight, based on 100% by weight of the pharmaceutical 
composition. A total amount of the water-insoluble polymer 
and the enteric polymer in the pharmaceutical composition is 
not particularly limited, but is generally 25 to 95% by weight, 
preferably 35 to 95% by weight, more preferably 40 to 90% 
by weight, still more preferably 35 to 90% by weight, most 
preferably 35 to 75% by weight, based on 100% by weight of 
the pharmaceutical composition. 
A total amount of the high molecular weight basic Sub 

stance (the water-insoluble polymer Substance) and the high 
molecular weight acidic Substances (the enteric polymer Sub 
stance) in the pharmaceutical composition is not particularly 
limited, but is generally 25 to 95 parts by weight, preferably 
35 to 95 parts by weight, still more preferably 35 to 90% by 
weight, most preferably 35 to 75% by weight, based on 100 
parts by weight of the pharmaceutical composition. 
(Low Molecular Weight Acidic Substance) 

There are no particular limitations on the low molecular 
weight acidic Substance used in the present invention as long 
as the pH of the solution is less than 4.5 when dissolved or 
Suspended in water as a 2.5% aqueous solution or 2.5% Sus 
pension, and preferably a pH of 1.0 to 4.0, more preferably 1.0 
to 3.5, still more preferably 1.0 to 3.0. Taken together with the 
anti-dementia drug, given the anti-dementia drug with a pH of 
4.0 to 6.0 in a 2 to 5% aqueous solution or suspension, the pH 
of this aqueous solution minus the pH of a 2.5% aqueous 
solution or 2.5% suspension of the low molecular weight 
acidic substance is generally 0.05 to 5.5, preferably 0.5 to 5.5, 
more preferably 1.0 to 5.0, still more preferably 1.5 to 5.0. 

Moreover, examples of the low molecular weight acidic 
Substance used in the present invention, even if it has a basic 
functional group or the like in addition to an acidic functional 
group, include, but are not limited to, amino acids or ethyl 
enediamine tetraacetic acid, as long as the pH of a 2.5% 
aqueous solution or 2.5% Suspension is less than 4.5. The 
term “low molecular weight used in the present invention 
refers to a molecular weight of 1000 or less, which excludes 
the high molecular weight acidic Substance used in the 
present invention. Moreover, the low molecular weight acidic 
Substance used in the present invention may be either water 
soluble or water-insoluble, but is preferably a solid at room 
temperature and also preferably has the property of low vola 
tility. Either one or two or more of the low molecular weight 
Substances used in the present invention may be contained in 
the pharmaceutical composition. 

There are no particular limitations on the low molecular 
weight acidic Substance, but examples include, but are not 
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limited to, organic acids, inorganic acids or acidic amino 
acids. Examples of organic acids include, but are not limited 
to, carboxylic acids such as acetic acid, benzoic acid, lauric 
acid, myristic acid, palmitic acid, Stearic acid, oxalic acid, 
malonic acid, Succinic acid, adipic acid, sebacic acid, fumaric 
acid, maleic acid, glycyrrhizic acid, glycyrrhetic acid, Sorbic 
acid and the like; hydroxy acids such as glycolic acid, lactic 
acid, malic acid, tartaric acid, citric acid, Sodium dihydrogen 
citrate, gluconic acid, salicylic acid and the like; Sulfonic 
acids Such as tosylic acid, mesylic acid and the like. Examples 
of inorganic acids include, but are not limited to, hydrochloric 
acid, Sulfuric acid, boric acid, phosphoric acid, sodium dihy 
drogen phosphate, potassium dihydrogen phosphate and the 
like. Examples of acidic amino acids include, but are not 
limited to, aspartic acid, glutamic acid, glutamic acid hydro 
chloride, histidine hydrochloride and the like. Carboxylic 
acids, hydroxy acids, acidic amino acids and inorganic acids 
are preferable, and hydroxy acids, acidic amino acids and 
inorganic acids are more preferable. More specifically, pref 
erable examples of the low molecular weight acidic Substance 
used in the present invention include, but are not limited to, 
Succinic acid, tartaric acid, citric acid, fumaric acid, maleic 
acid, malic acid, aspartic acid, glutamic acid, glutamic acid 
hydrochloride, hydrochloric acid orphosphoric acid, and Suc 
cinic acid, tartaric acid, citric acid, malic acid, aspartic acid, 
glutamic acid, glutamic acid hydrochloride, hydrochloric 
acid or phosphoric acid are more preferable. Citric acid, 
aspartic acid and hydrochloric acid are still more preferable. 
The effects of the present invention are obtained especially 

when the low molecular weight acidic Substance is used in 
combination with the high molecular weight acidic Sub 
stance. The amount of the high molecular weight acidic sub 
stance is not limited for purposes of stability, but may be 
adjusted from considerations of Sustained-release character 
istics. In this case, degradation products can be prevented or 
inhibited without any effect from the adjusted amount if the 
low molecular weight acidic Substance is used in combination 
with the high molecular weight acidic substance. For 
example, the amount of the low molecular weight acidic 
substance is generally 0.05 to 4 parts by weight, preferably 
0.1 to 3 parts by weight, more preferably 0.15 to 2 parts by 
weight, still more preferably 0.15 to 1.5 parts by weight, 
based on 100 parts by weight of the pharmaceutical compo 
sition according to the present invention. 
(Anti-Oxidant) 

There are no particular limitations on the anti-oxidant used 
in the present invention as long as the anti-oxidant is one 
which produces anti-oxidizing effects as it is oxidized, and it 
is preferable that the anti-oxidant itself be more easily oxi 
dized than the anti-dementia drug having amino groups. 
Therefore, the anti-oxidant used in the present invention has 
a reducing effect. Examples of the anti-oxidant used in the 
present invention include, but are not limited to, ascorbic 
acids such as ascorbic acid, sodium ascorbate, erythorbic 
acid, Sodium erythorbate, ascorbic acid palmitate, ascorbic 
acid glucoside and the like: Sulfur-containing amino acids 
Such as cysteine, cysteine hydrochloride, methionine and the 
like: Sulfites such as Sodium sulfite, sodium hydrogen Sulfite 
and the like; catechol derivatives such as catechol, chloro 
genic acid, caffeic acid, tyrosine and the like; hydroquinone 
derivatives such as dibutylhydroxytoluene, butylhydroxya 
nisol and the like; gallic acid derivatives such as gallic acid, 
gallic acid esters, tannic acid and the like; tocopherols such as 
dl-C-tocopherol, d-O-tocopherol, d-B-tocopherol, d-y-toco 
pherol, d-ö-tocopherol, d-C-tocotrienol, d-f-tocotrienol, d-y- 
tocotrienol, d-8-tocotrienol, mixtures thereof and the like; 
flavones such as rutin, quercetin, hesperidin and the like; and 
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14 
polyphenols such as catechin, epicatechin, gallocatechin, 
proanthocyanidin and the like. The ascorbic acids, Sulfur 
containing amino acids, hydroquinone derivatives and toco 
pherols are preferred. More preferred are the ascorbic acids or 
Sulfur-containing amino acids. Particularly preferable are 
methionine, ascorbic acid or cysteine hydrochloride. The 
anti-oxidant used in the present invention may be either in 
free or salt form, but preferably when it is dissolved or sus 
pended in water Such aqueous solutions exhibits acidity. For 
example, ascorbic acid is more preferable than Sodium ascor 
bate, and cysteine hydrochloride is preferred over cysteine. 
The anti-oxidant used in the present invention may be used 
singly, or two or more may be contained, or it can be used in 
combination with the low molecular weight acidic Substance. 
The anti-oxidant used in the present invention can be either 
water-soluble or water-insoluble, but preferably it is a solidat 
room temperature and more preferably it has the property of 
low volatility. 

There are no particular limitations on the ratios of the 
antioxidant to the drug which are used in the present inven 
tion, but for example, the oxidant can be generally 0.01 to 10 
parts by weight, preferably 0.02 to 5 parts by weight, more 
preferably 0.05 to 2 parts by weight, based on 1 part by weight 
of the drug. There are no particular limitations on the amount 
of the anti-oxidant, which is generally 0.001 to 5 parts by 
weight, preferably 0.01 to 3 parts by weight, more preferably 
0.1 to 2 parts by weight, still more preferably 0.15 to 1.5 parts 
by weight based 100 parts by weight by of the pharmaceutical 
composition according to the present invention. 
(A Water-Soluble Sugar and/or a Water-Soluble Sugar Alco 
hol) 
The pharmaceutical composition according to the present 

invention preferably also comprises a water-soluble Sugar 
and/or a water-soluble Sugar alcohol. There are no particular 
limitations on the water-soluble Sugar and/or the water 
soluble Sugar alcohol. Examples of the water-soluble Sugars 
include, but are not limited to, lactose. Sucrose, glucose, dex 
trin, pullulan and the like. Examples of the water-soluble 
Sugar alcohols include, but are not limited to, mannitol, eryth 
ritol, xylitol, sorbitol and the like, with lactose and mannitol 
being preferred. There are no particular limitations on the 
amount of the water-soluble Sugar or the water-soluble Sugar 
alcohol in the pharmaceutical composition according to the 
present invention, but the above amount is generally 3 to 70% 
by weight, preferably 5 to 60% by weight, more preferably 10 
to 60% by weight, still more preferably 12 to 60% by weight, 
based on 100% by weight of the matrix type sustained-release 
preparation. 
(Excipient) 
The pharmaceutical composition according to the present 

invention comprises additives including various pharmaceu 
tically acceptable carriers such as excipients, lubricants, 
binders and disintegrators as well as preservatives, colorants, 
Sweeteners, plasticizers, film coatings and the like as neces 
sary. Examples of excipients include, but are not limited to, 
starch, pregelatinized starch, crystalline cellulose, light anhy 
drous silicic acid, synthetic aluminum silicate, magnesium 
aluminate metasilicate and the like. Examples of lubricants 
include, but are not limited to, magnesium Stearate (Mallinck 
rodt Baker, Inc. USA), calcium stearate (Merck KGaA, 
Darmstadt, Germany), talc, Sodium Stearyl fumarate and the 
like. Examples of binders include, but are not limited to, 
hydroxypropyl cellulose, methylcellulose, carboxymethyl 
cellulose sodium, hydroxypropyl methylcellulose, polyvi 
nylpyrrolidone and the like. Examples of disintegrators 
include, but are not limited to, carboxymethyl cellulose, car 
boxymethyl cellulose calcium, croScarmellose Sodium, car 
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boxymethyl starch sodium, low-substituted hydroxypropyl 
cellulose and the like. Examples of preservatives include, but 
are not limited to, paraoxybenzoic acid esters, chlorobutanol, 
benzyl alcohol, phenethyl alcohol, dehydroacetic acid, sorbic 
acid and the like. Preferable examples of colorants include, 
but are not limited to, water-insoluble lake pigments, natural 
pigments (such as B-carotene, chlorophyll and iron oxide), 
yellow iron sesquioxide, red iron sesquioxide, black iron 
oxide and the like. Examples of sweeteners include, but are 
not limited to, sodium saccharin, dipotassium glycyrrhizate, 
aspartame, Stevia and the like. Examples of plasticizers 
include, but are not limited to, glycerin fatty acid esters, 
triethylcitrate, propylene glycol, polyethylene glycol and the 
like. Examples of film coating bases include, but are not 
limited to, hydroxypropyl methylcellulose, hydroxypropyl 
cellulose and the like. 
(Pharmaceutical Composition) 
The pharmaceutical composition according to the present 

invention is not particularly limited as long as it is a compo 
sition in which an anti-dementia drug is stabilized, but pref 
erably it is a composition with Sustained-release properties or 
a Sustained-release preparation, and more preferably it is a 
matrix type Sustained-release preparation. There are also no 
particular limitations on the dosage form of the pharmaceu 
tical composition according to the present invention, which 
can be used in any formulation including tablets, capsules, 
granules, fine granules, powder, ointment, injection, poultice, 
inhalant, jelly or the like. Preferably the dosage form is in a 
formulation suitable for oral administration such as tablets, 
capsules, granules, fine granules, jelly or the like, and more 
preferably it is in the form of tablets, capsules, granules or fine 
granules. 

Moreover, the pharmaceutical composition according to 
the present invention is a pharmaceutical composition con 
taining the anti-dementia drug, the high molecular weight 
basic Substance and the high molecular weight acidic Sub 
stance. There are no particular limitations on how the anti 
dementia drug, high molecular weight basic Substance and 
high molecular weight acidic Substance are distributed in the 
pharmaceutical composition, and these ingredients can be 
mixed uniformly in the same phase of the pharmaceutical 
composition according to the present invention. Specifically, 
it is the pharmaceutical composition comprising a matrix 
containing a mixture of the anti-dementia drug, the high 
molecular weight basic Substance and the high molecular 
weight acidic Substance, and is, for example, a matrix type 
Sustained-release preparation. The matrix of the present 
invention is one in which the drug and Sustained-release base 
are uniformly mixed and molded or granulated. Of course, 
other additives may also be mixed in Such matrices, or the 
matrix may be further covered with a coating layer containing 
a shading agent or a moisture-proofing agent or the like. 
The drug and the high molecular weight basic Substance 

may also be contained separately in adjacent phases in the 
pharmaceutical composition according to the present inven 
tion. Moreover, a phase containing the drug and a phase 
containing the high molecular weight basic Substance, each 
may comprise a plurality of phases which are stacked in 
layers. In this case, the high molecular weight acidic Sub 
stance can be contained in at least one phase of either of the 
phases. For example, the pharmaceutical composition 
according to the present invention may comprise a core con 
taining the anti-dementia drug, which is covered with a coat 
ing layer containing the high molecular weight basic Sub 
stance, with the high molecular weight acidic Substance being 
mixed into at least one of the core and the coating layer and, 
for example, may be a Sustained-release coated preparation. 
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16 
Note that there are no particular limitations on the core, which 
may be in the form of granules or tablets, or other form. 
Examples include tablets in which a coating containing the 
high molecular weight basic Substance is coated directly on a 
core which is a uncoated tablet containing a mixture of both 
the drug and high molecular weight acidic Substance, gran 
ules in which a coating containing the high molecular weight 
basic Substance and high molecular weight acidic Substance 
is coated directly on a core consisting of granules containing 
the drug, and stacked granules containing a layer in which the 
drug and the high molecular weight acidic Substance are 
contained in core granules such as nonpareil or the like, and a 
layer containing the high molecular weight basic Substance. 
Use is made of tablets or capsules containing Stacked granules 
containing a layer containing the high molecular weight 
acidic Substance and the high molecular weight basic Sub 
stance in the core granules Such as nonpareil or the like, and 
a layer containing the drug. 

Moreover, the pharmaceutical composition according to 
the present invention may be a pharmaceutical composition in 
which a phase containing the high molecular weight acidic 
Substance is placed between a phase containing the drug and 
a phase containing the high molecular weight basic Substance 
so that the anti-dementia drug does not come into contact with 
the high molecular weight basic Substance. Granules can also 
be formed by coating a core containing the drug with a mix 
ture containing the high molecular weight acidic Substance, 
and then covering the core with a coating layer containing the 
high molecular weight basic Substance and the high molecu 
lar weight acidic Substance. 
(Method for Mixing the High Molecular Weight Acidic Sub 
stance) 

Conventionally known operating methods (such as those 
described in the Japanese Pharmacopoeia, 14" Ed., General 
Rules for Preparations) can be used when containing the high 
molecular weight acidic Substance in the pharmaceutical 
composition according to the present invention, either during 
the mixing step, granulating step, compression-molding step, 
coating step, packing step or any other step in manufacturing 
the pharmaceutical composition or during multiple steps. 
Although not limited to these, specific examples include (a) a 
method in which in a step of dry mixing or wet mixing the 
drug and the high molecular weight basic Substance, the high 
molecular weight acidic Substance is also added, (b) a method 
in which the high molecular weight acidic Substance is Sus 
pended in the water or other binder used to wet-granulate a 
mixture of the drug and a water-insoluble polymer Substance 
So as to add the high molecular weight acidic Substance, (c) a 
method in which the high molecular weight acidic Substance 
is added as a powder when dry-granulating a mixture of the 
drug and the water-insoluble polymer Substance, (d) a method 
in which during the step of mixing and compression-molding 
granules containing the drug and granules containing the high 
molecular weight basic Substance, the high molecular weight 
acidic Substance is added as a powder, (e) a method of adding 
the high molecular weight acidic Substance in advance to the 
coating liquid or the like for forming a coating layer when 
granules or tablets containing the drug are given a Sugar coat 
or film coat containing the high molecular weight basic Sub 
stance, and (f) a method of packing capsules with powders or 
granules of the high molecular weight acidic Substance 
together with granules containing the drug and granules con 
taining the high molecular weight basic Substance. The high 
molecular weight acidic Substance can preferably be added in 
at least one of the mixing step and the granulating step. More 
preferable is a method in which the high molecular weight 
acidic Substance is added as a powder or as a solution or 
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Suspension to a mixture of the drug and the high molecular 
weight basic Substance during at least one of the mixing step 
and the granulating step. In this way granules in which all 
ingredients which are uniformly mixed can be obtained by 
this method. Particularly preferable is a method in which the 
high molecular weight acidic Substance as a powder is added 
to a mixture of the drug and the high molecular weight basic 
substance. Note that there are no particular limitations on the 
Solvents used in the various manufacturing steps including 
wet mixing and preparation of the solution or Suspension of 
the stabilizer, but examples of the solvent include alcohol, 
water or a mixture of the foregoing, preferably ethanol, water 
or the mixture of the foregoing. 
(Composition Mixed with Low Molecular Weight Acidic 
Substance or the Like) 
The pharmaceutical composition according to the present 

invention is a pharmaceutical composition containing a low 
molecular weight acidic Substance in addition to the anti 
dementia drug, the high molecular weight basic Substance 
and the high molecular weight acidic Substance. There are no 
limitations on how the low molecular weight acidic Substance 
is mixed in the pharmaceutical composition, and for example, 
it can be mixed into a phase in which the drug, the high 
molecular weight basic Substance and the high molecular 
weight acidic substance are uniformly mixed. When the drug 
and the high molecular weight basic Substance are in different 
phases, the low molecular weight acidic Substance can be 
mixed into at least one of those phases in the pharmaceutical 
composition according to the present invention. It can also be 
coated either independently or together with the high molecu 
lar weight acidic Substance onto the matrix or the core in the 
pharmaceutical composition. Note that an anti-oxidant can 
also be mixed in the pharmaceutical composition in the same 
way as the low molecular weight acidic Substance as 
described above. Of course, the anti-oxidant may be mixed 
together with the low molecular weight acidic Substance or 
may be mixed in the pharmaceutical composition separately 
from the low molecular weight acidic Substance. 
(Method of Adding a Low Molecular Weight Acidic Sub 
stance or the Like) 
As in the case of mixing the high molecular weight acidic 

Substance, the low molecular weight acidic Substance or the 
anti-oxidant can be mixed in the composition during any step 
or during multiple steps of manufacturing the pharmaceutical 
composition. The low molecular weight acidic Substance can 
be mixed in the same step in which the high molecular weight 
acidic substance is added, or in a different step. The low 
molecular weight acidic Substance or the anti-oxidant is pref 
erably added during at least one of the mixing step and the 
granulating step in manufacturing the pharmaceutical com 
position. More preferably, the high molecular weight acidic 
Substance and the low molecular weight acidic Substance are 
added in at least one of the mixing step and the granulating 
step of manufacturing the pharmaceutical composition. Addi 
tion of the low molecular weight acidic substance or the 
anti-oxidant is not limited to these aspects and adding meth 
ods, and the low molecular weight acidic Substance or the 
anti-oxidant may be added as a powder or dispersed in a 
Solution or Suspension or sprayed on. In this case, even if a 
plurality of the low molecular weight acidic Substances, the 
anti-oxidants and the high molecular weight acidic Substance 
are added in the same step, the addition methods may vary 
depending on the substance or they can all be added by the 
same method. For example, in the mixing step the high 
molecular weight acidic Substance can be added as a powder 
while the low molecular weight acidic substance or anti 
oxidant is added as a solution or Suspension, or the high 
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18 
molecular weight acidic Substance can be added as a powder 
in the mixing step while the low molecular weight acidic 
Substance or anti-oxidant is added as a solution or Suspension 
in the granulating step, but these examples are not limiting. 

There are no particular limitations on the method of manu 
facturing the pharmaceutical composition according to the 
present invention as long as it comprises a step of mixing the 
high molecular weight acidic Substance into the pharmaceu 
tical composition. The pharmaceutical composition accord 
ing to the present invention can be manufactured by a com 
bination of the known operating methods (such as those 
described in the Japanese Pharmacopoeia, 14" Ed., General 
Rules for Preparations). Taking a solid oral preparation as an 
example, tablets can be formed by adding and mixing an 
excipient, disintegrator or the like with the drug, if necessary, 
adding a binder to form granules, and then adding a disinte 
grator, lubricant or the like as necessary. Granules can be 
produced in roughly the same way as tablets by extrusion 
granulation, or by coating nonpareil (core containing 75% 
sucrose (W/W) and 25% corn starch (W/W)) with a powder 
dispersion containing the drug and additives, while spraying 
with water or a solution (concentration about 0.5 to 70% 
(W/V)) containing a binder. In the case of capsules, gelatin, 
hydroxypropyl methylcellulose or other capsules can be filled 
with the drug together with an excipient. These pharmaceu 
tical compositions can also be coated with a coating agent 
either alone or together with a shading agent or a low molecu 
lar weight acidic Substance or an anti-oxidant of the present 
invention in order to mask flavors or impart the enteric or 
Sustained-release properties or the like. 
The pharmaceutical composition according to the present 

invention can be manufactured by the following methods. 130 
g of donepezil hydrochloride (Eisai Co. Ltd.), 624 g of eth 
ylcellulose (trade name Ethocel 1 OFP. Dow Chemical Com 
pany), 780 g of Eudragit 100-55 (Röhm GmbH & Co. KG) 
and 988 g of lactose are mixed in a granulator. Wet granula 
tion is carried out by adding an aqueous Solution of 52 g of 
hydroxypropyl cellulose (HPC-L: Nippon Soda Co., Ltd) 
dissolved in a suitable amount of purified water to the mix 
ture. The resulting granules are heat-dried using a tray drier, 
and sieved to obtain the desirable granule size. After sieving, 
1 g of magnesium Stearate (Mallinckrodt Baker, Inc.) based 
on 99 g of granules is added and mixed, and a rotary tableting 
machine can then be used to form tablets with 8 mm in 
diameter containing 10 mg of donepezil hydrochloride based 
on 200 mg of the tablet. Using a coating apparatus, these 
tablets can then be coated with an aqueous film containing 
hydroxypropyl cellulose or the like as its main component. 

Alternatively, the pharmaceutical composition according 
to the present invention can be manufactured by the following 
methods. 130 g of donepezil hydrochloride (Eisai Co. Ltd.), 
624 g of ethylcellulose (trade, name Ethocel 1 OFP, Dow 
Chemical Company), 780 g of Eudragit L100-55 (Röhm 
GmbH & Co. KG) and 975 g of lactose are mixed in a 
granulator. Wet granulation is carried out by adding an aque 
ous solution of 52 g of hydroxypropyl cellulose (HPC-L; 
Nippon Soda Co., Ltd) and 13 g of citric acid which are 
dissolved in a suitable amount of purified water to the mix 
ture. The resulting granules are heat-dried using a tray drier, 
and sieved to obtain the desirable granule size. After sieving, 
1 g of magnesium Stearate (Mallinckrodt Baker, Inc.) based 
on 99 g of granules is added and mixed, and a rotary tableting 
machine can then be used to form tablets with 8 mm in 
diameter containing 10 mg of donepezil hydrochloride based 
on 200 mg of the tablet. Using a coating apparatus, these 
tablets can then be coated with an aqueous film containing 
hydroxypropyl cellulose or the like as its main component. 
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EXAMPLES 

The present invention is explained in more detail below 
using examples, but the present invention is not limited 
thereto. The additives used in the pharmaceutical composi 
tions were reagents commercially available or were in com 
pliance with the official documents such as the Japanese 
Pharmacopoeia, the Japanese Pharmaceutical Excipients 
2003 (JPE 2003), and the Japan Pharmaceutical Codex 1997 
(JPC 1997). 

Example 1 

A suitable amount of purified water was added to and 
mixed with 300 mg of donepezil hydrochloride (Eisai Co. 
Ltd.),375 mg of ethylcellulose (Ethocel 10FP. Dow Chemical 
Company), 1500 mg of Eudragit L100-55 (Röhm GmbH & 
Co. KG) and 795 mg of lactose, and the mixture was heat 
dried in athermostatic chamber. 30 mg of magnesium Stearate 
(Mallinckrodt Baker, Inc.) was added to and mixed with the 
dried granules. 200 mg of this mixture was taken and made 
into tablets with an Autograph AG5000A (Shimazu Corpora 
tion) to obtain tablets with 8 mm in diameter containing 20 
mg of donepezil hydrochloride. 

Example 2 

A suitable, amount of purified water was added to and 
mixed with 20 mg of donepezil hydrochloride (Eisai Co. 
Ltd.),500 mg of Eudragit L100-55 (Röhm GmbH & Co. KG), 
1000 mg of lactose and 500 mg of ethylcellulose (Ethocel 
1OFP, Dow Chemical Company), and the mixture was heat 
dried in athermostatic chamber to obtain granules containing 
about 1% of donepezil hydrochloride based on the total 
weight of the granule. 

Example 3 

20 mg of citric acid dissolved in a suitable amount of 
purified water was added to and mixed with 20 mg of done 
pezil hydrochloride (Eisai Co. Ltd.), 500 mg of Eudragit 
L100-55 (Röhm GmbH & Co. KG), 1000 mg of lactose and 
500 mg of ethylcellulose (Ethocel 10FP, Dow Chemical 
Company), and the mixture was heat dried in a thermostatic 
chamber to obtain granules containing about 1% of donepezil 
hydrochloride based on the total weight of the granule. 

Example 4 

20 mg of sodium dihydrogen citrate dissolved in a Suitable 
amount of purified water was added to and mixed with 20 mg 
of donepezil hydrochloride (Eisai Co. Ltd.), 500 mg of 
Eudragit L100-55 (Röhm GmbH & Co. KG), 1000 mg of 
lactose and 500 mg of ethylcellulose (Ethocel 10FP, Dow 
Chemical Company), and the mixture was heat dried in a 
thermostatic chamber to obtain granules containing about 1% 
of donepezil hydrochloride based on the total weight of the 
granule. 

Example 5 

20 mg of aspartic acid dissolved in a Suitable amount of 
purified water was added to and mixed with 20 mg of done 
pezil hydrochloride (Eisai Co. Ltd.), 500 mg of Eudragit 
L100-55 (Röhm GmbH & Co. KG), 1000 mg of lactose and 
500 mg of ethylcellulose (Ethocel 10FP, Dow Chemical 
Company), and the mixture was heat dried in a thermostatic 
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chamber to obtain granules containing about 1% of donepezil 
hydrochloride based on the total weight of the granule. 

Example 6 

20 mg of ascorbic acid dissolved in a suitable amount of 
purified water was, added to and mixed with 20 mg of done 
pezil hydrochloride (Eisai Co. Ltd.), 500 mg of Eudragit 
L100-55 (Röhm GmbH & Co. KG), 1000 mg of lactose and 
500 mg of ethylcellulose (Ethocel 10FP, Dow Chemical 
Company), and the mixture was heat dried in a thermostatic 
chamber to obtain granules containing about 1% of donepezil 
hydrochloride based on the total weight of the granule. 

Example 7 

20 mg of sodium ascorbate dissolved in a Suitable amount 
of purified water was added to and mixed with 20 mg of 
donepezil hydrochloride (Eisai Co. Ltd.), 500 mg of Eudragit 
L100-55 (Röhm GmbH & Co. KG), 1000 mg of lactose and 
500 mg of ethylcellulose (Ethocel 10FP, Dow Chemical 
Company), and the mixture was heat dried in a thermostatic 
chamber to obtain granules containing about 1% of donepezil 
hydrochloride based on the total weight of the granule. 

Example 8 

20 mg of cysteine dissolved in a suitable amount of purified 
water was added to and mixed with 20 mg of donepezil 
hydrochloride (Eisai Co. Ltd.), 500 mg of Eudragit L100-55 
(Röhm GmbH & Co. KG), 1000 mg of lactose and 500 mg of 
ethylcellulose (Ethocel 1 OFP, Dow Chemical Company), and 
the mixture was heat dried in athermostatic chamberto obtain 
granules containing about 1% of donepezil hydrochloride 
based on the total weight of the granule. 

Example 9 

20 mg of cysteine hydrochloride dissolved in a suitable 
amount of purified water was added to and mixed with 20 mg 
of donepezil hydrochloride (Eisai Co. Ltd.), 500 mg of 
Eudragit L100-55 (Röhm GmbH & Co. KG), 1000 mg of 
lactose and 500 mg of ethylcellulose (Ethocel 10FP, Dow 
Chemical Company), and the mixture was heat dried in a 
thermostatic chamber to obtain granules containing about 1% 
of donepezil hydrochloride based on the total weight of the 
granule. 

Example 10 

20 mg of methionine dissolved in a suitable amount of 
purified water was added to and mixed with 20 mg of done 
pezil hydrochloride (Eisai Co. Ltd.), 500 mg of Eudragit 
L100-55 (Röhm GmbH & Co. KG), 1000 mg of lactose and 
500 mg of ethylcellulose (Ethocel 10FP, Dow Chemical 
Company), and the mixture was heat dried in a thermostatic 
chamber to obtain granules containing about 1% of donepezil 
hydrochloride based on the total weight of the granule. 

Example 11 

130 g of donepezil hydrochloride (Eisai Co. Ltd.), 312 g of 
ethylcellulose (Ethocel 1 OFP, Dow Chemical Company), 624 
g of Eudragit L100-55 (Röhm GmbH & Co. KG) and 1456 g 
of lactose were mixed in a granulator. Wet granulation was 
carried out by adding an aqueous solution of 52 g of hydrox 
ypropyl cellulose (HPC-L: Nippon Soda Co., Ltd) dissolved 
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in a suitable amount of purified water to the mixture, and the 
resulting granules were heat dried using a tray drier, and 
sieved to obtain the desired granule size. After sieving, 1 g of 
magnesium stearate (Mallinckrodt Baker, Inc.) based on 99 g, 
of granules was added and mixed, and a rotary tableting 5 
machine was used to form tablets with 8 mm in diameter 
containing 10 mg of donepezil hydrochloride in 200 mg of the 
tablet. Using Opadry Yellow (Japan Colorcon), these tablets 
were then given a water-soluble film coating (coating 
amount: 8 mg/tablet) containing hydroxypropyl methylcellu 
lose as its main component, to obtain film-coated tablets. 

10 

Example 12 

130 g of donepezil hydrochloride (Eisai Co. Ltd.), 624 g of 15 
ethylcellulose (Ethocel 10FP Dow Chemical Company), 780 
g of Eudragit L100-55 (Röhm GmbH & Co. KG) and 988g of 
lactose were mixed in a granulator. Wet granulation was car 
ried out by adding an aqueous solution of 52 g of hydrox 
ypropyl cellulose (HPC-L: Nippon Soda Co., Ltd) dissolved 
in a suitable amount of purified water to the mixture, and the 
resulting granules were heat dried using a tray drier, and 
sieved to obtain the desired granule size. After sieving, 1 g of 
magnesium stearate (Mallinckrodt Baker, Inc.) based on 99 g, 
of granules was added and mixed, and a rotary tableting 
machine was used to form tablets with 8 mm in diameter 
containing 10 mg of donepezil hydrochloride in 200 mg of the 
tablet. Using Opadry Yellow (Japan Colorcon), these tablets 
were then given a water-soluble film coating (coating 
amount: 8 mg/tablet) containing hydroxypropyl methylcellu 
lose as its main component, to obtain film-coated tablets. 

25 
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Example 13 

130 g of donepezil hydrochloride (Eisai Co. Ltd.), 780 g of 35 
ethylcellulose (Ethocel 10FP Dow Chemical Company), 858 
g of Eudragit L100-55 (Röhm GmbH & Co. KG) and 754 g of 
lactose were mixed in a granulator. Wet granulation was car 
ried out by adding an aqueous solution of 52 g of hydrox 
ypropyl cellulose (HPC-L: Nippon Soda Co., Ltd) dissolved 
in a suitable amount of purified water to the mixture, and the 
resulting granules were heat dried using a tray drier, and 
sieved to obtain the desired granule size. After sieving, 1 g of 
magnesium stearate (Mallinckrodt Baker, Inc.) based on 99 g, 
of granules was added and mixed, and a rotary tableting 45 
machine was used to form tablets with 8 mm in diameter 
containing 10 mg of donepezil hydrochloride in 200 mg of the 
tablet. Using Opadry Yellow (Japan Colorcon), these tablets 
were then given a water-soluble film coating (coating 
amount: 8 mg/tablet) containing hydroxypropyl methylcellu- 50 
lose as its main component, to obtain film-coated tablets. 

40 

Example 14 

130 g of donepezil hydrochloride (Eisai Co. Ltd.), 832 g of 55 
ethylcellulose (Ethocel 1 OFP. Dow Chemical Company), 962 
g of Eudragit L100-55 (Röhm GmbH & Co. KG) and 598g of 
lactose were mixed in a granulator. Wet granulation was car 
ried out by adding an aqueous solution of 52 g of hydrox 
ypropyl cellulose (HPC-L: Nippon Soda Co., Ltd) dissolved 60 
in a suitable amount of purified water to the mixture, and the 
resulting granules were heat dried using a tray drier, and 
sieved to obtain the desired granule size. After sieving, 1 g of 
magnesium stearate (Mallinckrodt Baker, Inc.) based on 99 g, 
of granules was added and mixed, and a rotary tableting 65 
machine was used to form tablets with 8 mm in diameter 
containing 10 mg of donepezil hydrochloride in 200 mg of the 
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tablet. Using Opadry Yellow (Japan Colorcon), these tablets 
were then given a water-soluble film coating (coating 
amount: 8 mg/tablet) containing hydroxypropyl methylcellu 
lose as its main component, to obtain film-coated tablets. 

Example 15 

3.5g of donepezil hydrochloride (Eisai Co. Ltd.), 37.8g of 
Ethocel 1 OFP (ethylcellulose, Dow Chemical Company), 
22.4 g of Eudragit L100-55 (Röhm GmbH & Co. KG) and 
73.5g of lactose (Pharmatose 200M manufactured by DMV 
Corporation) were mixed in a granulator. Wetgranulation was 
carried out by adding an aqueous solution of 2.8g of hydrox 
ypropyl cellulose (HPC-L: Nippon Soda Co., Ltd) dissolved 
in a suitable amount of purified water to the mixture, and the 
resulting granules were heat-dried in a tray drier, and sieved to 
obtain the desired granule size by a power mill. After sizing, 
50 mg of calcium stearate (Merck KGaA, Germany) based on 
5000 mg of granules was added and mixed, and an Autograph 
AG5000A (Shimazu Corporation) was used to make a com 
pression-molded product with 8 mm in diameter containing 5 
mg of donepezil hydrochloride in 202 mg of the product, with 
a compression pressure of 1200 Kgf. 

Example 16 

3.5g of donepezil hydrochloride (Eisai Co. Ltd.), 37.8g of 
Ethocel 1 OFP (ethylcellulose, Dow Chemical Company), 
22.4 g of Eudragit L100-55 (Röhm GmbH & Co. KG) and 
73.08g of lactose (Pharmatose 200M manufactured by DMV 
Corporation) were mixed in a granulator. Wetgranulation was 
carried out by adding an aqueous solution of 2.8g of hydrox 
ypropyl cellulose (HPC-L: Nippon Soda Co., Ltd) and 0.42g 
of citric acid dissolved in a suitable amount of purified water 
to the mixture, and the resulting granules were heat-dried in a 
tray drier, and sieved to obtain the desired granule size by a 
power mill. After sizing, 50 mg of calcium stearate (Merck 
KGaA, Germany) based on 5000 mg of granules was added 
and mixed, and an Autograph AG5000A (Shimazu Corpora 
tion) was used to make a compression-molded product with 8 
mm in diameter containing 5 mg of donepezil hydrochloride 
in 202 mg of the product, with a compression pressure of 
1200 Kgf. 

Example 17 

3.5g of donepezil hydrochloride (Eisai Co. Ltd.), 37.8g of 
Ethocel 1 OFP (ethylcellulose, Dow Chemical Company), 
22.4 g of Eudragit L100-55 (Röhm GmbH & Co. KG) and 
73.5g of lactose (Pharmatose 200M manufactured by DMV 
Corporation) were mixed in a granulator. Wetgranulation was 
carried out by adding an aqueous solution of 2.8g of hydrox 
ypropyl cellulose (HPC-L: Nippon Soda Co., Ltd) dissolved 
in a suitable amount of purified water to the mixture, and the 
resulting granules were heat-dried in a tray drier, and sieved to 
obtain the desired granule size by a power mill. After sizing, 
50 mg of magnesium stearate (Mallinckrodt Baker, Inc.) 
based on 5000 mg of granules was added and mixed, and an 
Autograph AG5000A (Shimazu Corporation) was used to 
make a compression-molded product with 8 mm in diameter 
containing 5 mg of donepezil hydrochloride in 202 mg of the 
product, with a compression pressure of 1200 Kgf. 
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Example 18 

3.5g of donepezil hydrochloride (Eisai Co. Ltd.), 37.8g of 
Ethocel 1 OFP (ethylcellulose, Dow Chemical Company), 
22.4 g of Eudragit L100-55 (Röhm GmbH & Co. KG) and 
73.08g of lactose (Pharmatose 200M manufactured by DMV 
Corporation) were mixed in a granulator. Wetgranulation was 
carried out by adding an aqueous solution of 2.8g of hydrox 
ypropyl cellulose (HPC-L: Nippon Soda Co., Ltd) and 0.42 g 
of citric acid dissolved in a suitable amount of purified water 
to the mixture, and the resulting granules were heat-dried in a 
tray drier, and sieved to obtain the desired granule size by a 
power mill. After sizing, 50 mg of magnesium Stearate 
(Mallinckrodt Baker, Inc.) based on 5000 mg of granules was 
added and mixed, and an Autograph AG5000A (Shimazu 
Corporation) was used to make a compression-molded prod 
uct with 8 mm in diameter containing 5 mg of donepezil 
hydrochloride in 202 mg of the product, with a compression 
pressure of 1200 Kgf. 

Example 19 

980 g of donepezil hydrochloride (Eisai Co. Ltd.), 3780 g 
of Ethocel 1 OFP (ethylcellulose, Dow Chemical Company), 
2660 g of Eudragit L100-55 (Röhm GmbH & Co. KG) and 
6188 g of lactose were mixed in a granulator. Wet granulation 
was carried out by adding an aqueous Solution of 300 g of 
hydroxypropyl cellulose (HPC-L: Nippon Soda Co., Ltd) 
dissolved in a suitable amount of purified water to the mix 
ture, and the resulting granules were heat-dried in a fluidized 
bed drier, and sieved to obtain the desired granule size. After 
sizing, 0.3 g of magnesium Stearate (Mallinckrodt Baker, 
Inc.) based on 99.7 g of granules was added and mixed, and a 
rotary tabletting machine was used to form a tablet with 8 mm 
in diameter containing 14 mg of donepezil hydrochloride in 
200 mg of the tablet. Opadry purple (Colorcon Japan Lim 
ited) was used to give the resulting tablet a water-soluble film 
coating containing hydroxypropyl methylcellulose as its 
main component (coating amount: 8 mg/tablet), resulting in 
film-coated tablet. 

Example 20 

1050g of donepezil hydrochloride (Eisai Co. Ltd.), 3780 g 
of Ethocel 1 OFP (ethylcellulose, Dow Chemical Company), 
2240 g of Eudragit L100-55 (Röhm GmbH & Co. KG) and 
6538g of lactose were mixed in a granulator. Wet granulation 
was carried out by adding an aqueous Solution of 350 g of 
hydroxypropyl cellulose (HPC-L: Nippon Soda Co., Ltd) 
dissolved in a suitable amount of purified water to the mix 
ture, and the resulting granules were heat-dried in a fluidized 
bed drier, and sieved to obtain the desired granule size. After 
sizing, 0.3 g of magnesium Stearate (Mallinckrodt Baker, 
Inc.) based on 99.7 g of granules was added and mixed, and a 
rotary tabletting machine was used to form a tablet with 8 mm 
in diameter containing 15 mg of donepezil hydrochloride in 
200 mg of the tablet. Opadry purple (Colorcon Japan Lim 
ited) was used to give the resulting tablet a water-soluble film 
coating containing hydroxypropyl methylcellulose as its 
main component (coating amount: 8 mg/tablet), resulting in 
film-coated tablet. 
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Example 21 

1400 g of donepezil hydrochloride (Eisai Co. Ltd.), 3500 g 
of Ethocel 1 OFP (ethylcellulose, Dow Chemical Company), 
2520 g of Eudragit L100-55 (Röhm GmbH & Co. KG) and 
6118 g of lactose were mixed in a granulator. Wet granulation 
was carried out by adding an aqueous Solution of 420 g of 
hydroxypropyl cellulose (HPC-L: Nippon Soda Co., Ltd) 
dissolved in a suitable amount of purified water to the mix 
ture, and the resulting granules were heat-dried in a fluidized 
bed drier, and sieved to obtain the desired granule size. After 
sizing, 0.3 g of magnesium Stearate (Mallinckrodt Baker, 
Inc.) based on 99.7 g of granules was added and mixed, and a 
rotary tabletting machine was used to form a tablet with 8 mm 
in diameter containing 20 mg of donepezil hydrochloride in 
200 mg of the tablet. Opadry red (Colorcon Japan Limited) 
was used to give the resulting tablet a water-soluble film 
coating containing hydroxypropyl methylcellulose as its 
main component (coating amount: 8 mg/tablet), resulting in 
film-coated tablet. 

Example 22 

1610 g of donepezil hydrochloride (Eisai Co. Ltd.), 3500 g 
of Ethocel 1 OFP (ethylcellulose, Dow Chemical Company), 
2520 g of Eudragit L100-55 (Röhm GmbH & Co. KG) and 
5908g of lactose were mixed in a granulator. Wet granulation 
was carried out by adding an aqueous Solution of 420 g of 
hydroxypropyl cellulose (HPC-L: Nippon Soda Co., Ltd) 
dissolved in a suitable amount of purified water to the mix 
ture, and the resulting granules were heat-dried in a fluidized 
bed drier, and sieved to obtain the desired granule size. After 
sizing, 0.3 g of magnesium Stearate (Mallinckrodt Baker, 
Inc.) based on 99.7 g of granules was added and mixed, and a 
rotary tabletting machine was used to form a tablet with 8 mm 
in diameter containing 23 mg of donepezil hydrochloride in 
200 mg of the tablet. Opadry red (Colorcon Japan Limited) 
was used to give the resulting tablet a water-soluble film 
coating containing hydroxypropyl methylcellulose as its 
main component (coating amount: 8 mg/tablet), resulting in 
film-coated tablet. 

Example 23 

1610 g of donepezil hydrochloride (Eisai Co. Ltd.), 3080 g 
of Ethocel 1 OFP (ethylcellulose, Dow Chemical Company), 
2940 g of Eudragit L100-55 (Röhm GmbH &Co. KG) and 
5908g of lactose were mixed in a granulator. Wet granulation 
was carried out by adding an aqueous Solution of 420 g of 
hydroxypropyl cellulose (HPC-L: Nippon Soda Co., Ltd) 
dissolved in a suitable amount of purified water to the mix 
ture, and the resulting granules were heat-dried in a fluidized 
bed drier, and sieved to obtain the desired granule size. After 
sizing, 0.3 g of magnesium Stearate (Mallinckrodt Baker, 
Inc.) based on 99.7 g of granules was added and mixed, and a 
rotary tabletting machine was used to form a tablet with 8 mm 
in diameter containing 23 mg of donepezil hydrochloride in 
200 mg of the tablet. Opadry red (Colorcon Japan Limited) 
was used to give the resulting tablet a water-soluble film 
coating containing hydroxypropyl methylcellulose as its 
main component (coating amount: 8 mg/tablet), resulting in 
film-coated tablet. 
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Examples 24 to 30 

The film-coated tablets shown in Table 1 can be prepared 
according to the methods described above. 

26 
Comparative Example 2 

300 mg of donepezil hydrochloride (Eisai Co. Ltd.), 750 
mg of ethylcellulose (Ethocel 10FP. Dow Chemical Com 

TABLE 1. 

EXAMPLE EXAMPLE EXAMPLE EXAMPLE EXAMPLE EXAMPLE EXAMPLE 
NAME OF COMPONENT VENDOR 24 25 26 27 28 29 30 

Donepezilo HCl Eisai 12 12 14 18 18 30 30 
Ethocel 10 FP Dow Chemical S4 S4 48 S4 44 50 44 
Eudragit L100-55 Röhm 32 38 44 38 42 36 42 
Lactose (Pharmatose 200M) DMV International 97.4 91.4 88.4 84.4 90.4 77.4 774 
HPC-L Nippon Soda 4 4 5 5 5 6 6 
Magnesium Stearate Mallinckrodt O.6 O.6 O6 O.6 O6 O6 O.6 

tablet total (mg) 2OO 2OO 200 2OO 200 2OO 2OO 
Opadry purple (mg tablet) Colorcon Japan 8 8 8 8 8 8 8 

Film-coated total (mg) 208 208 208 208 208 208 208 

Examples 31 to 34 pany), 1620 mg of lactose, 300 mg of citric acid and 30 mg of 
magnesium Stearate (Mallinckrodt Baker, Inc.) were mixed in 
a mortar. 200 mg of this mixture was taken and made into 
tablets using an Autograph AG5000A (Shimazu Corporation) 
to obtain tablets with 8 mm in diameter containing 20 mg of 
donepezil hydrochloride. 

In accordance with component amounts in Table 2 and 3. 
each component was mixed in a mortar. 200 mg of this mix 
ture was taken and made into tablet using an Autograph 25 
AG5000A (Shimazu Corporation) to obtain a tablet (tablet 
weight: 200 mg) with 8 mm in diameter containing 20 mg of 
donepezil hydrochloride or 20 mg of memantine hydrochlo- Comparative Example 3 
ride. 

30 A Suitable amount of purified water was added to and 
TABLE 2 mixed with 20 mg of donepezil hydrochloride (Eisai Co. 

Ltd.), 1500mg of lactose and 500mg of ethylcellulose (Etho 
NAME OF COMPONENT VENDOR EXAMPLE 31 cel 1 OFP. Dow Chemical Company), and the mixture was heat 
Donepezilo HCl Eisai 3OO dried in athermostatic chamber tO obtain granules containing 
Ethocel 10 FP Dow Chemical 750 3s about 1% of donepezil hydrochloride based on the total 
Eudragit L100 Röhm 1SOO weight of the granule. 
LACTOSE (FlowLac 100) Meggle 420 
MAGNESIUM STEARATE Mallinckrodt 30 Comparative Example 4 

Total (mg) 3OOO 
20 mg of disodium citrate dissolved in a suitable amount of 

purified water was added to and mixed with 20 mg of done 
TABLE 3 

NAME OF COMPONENT VENDOR EXAMPLE 32 EXAMPLE 33 EXAMPLE 34 

Memantine•HCl Lachema S.r.o 300 3OO 300 
Ethocel 10 FP Dow Chemical 750 750 750 
Eudragit L100-55 Röhm 1SOO 
Eudragit L100 Röhm 1SOO 
AQOAT LF SHIN-ETSU CHEMICAL 1SOO 
LACTOSE (FlowLac 100) Meggle 420 420 420 
MAGNESIUM STEARATE Mallinckrodt 30 30 30 

Total (mg) 3OOO 3OOO 3OOO 

Comparative Example 1 55 pezil hydrochloride (Eisai Co. Ltd.), 500 mg of Eudragit 
L100-55 (Röhm GmbH & Co. KG), 1000 mg of lactose and 
500 mg of ethylcellulose (Ethocel 10FP, Dow Chemical 
Company), and the mixture was heat dried in a thermostatic 
chamber to obtain granules containing about 1% of donepezil 
hydrochloride based on the total weight of the granule. 

300 mg of donepezil hydrochloride (Eisai Co. Ltd.), 750 
mg of ethylcellulose (Ethocel 10FP, Dow Chemical Com 
pany), 1920 mg of lactose and 30 mg of magnesium Stearate 

60 

(Mallinckrodt Baker, Inc.) were mixed in a mortar. 200 mg of Comparative Example 5 
this mixture was taken and made into tablets using an Auto 
graph AG5000A (Shimazu Corporation) to obtain tablets 
with 8 mm in diameter containing 20 mg of donepezil hydro 
chloride. 

20 mg of sodium citrate dissolved in a suitable amount of 
purified water was added to and mixed with 20 mg of done 
pezil hydrochloride (Eisai Co. Ltd.), 500 mg of Eudragit 
L100-55 (Röhm GmbH & Co. KG), 1000 mg of lactose and 
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500 mg of ethylcellulose (Ethocel 10FP, Dow Chemical 
Company), and the mixture was heat dried in a thermostatic 
chamber to obtain granules containing about 1% of donepezil 
hydrochloride based on the total weight of the granule. 

Comparative Example 6 

20 mg of Sodium aspartate dissolved in a suitable amount 
of purified water was added to and mixed with 20 mg of 
donepezil hydrochloride (Eisai Co. Ltd.), 500 mg of Eudragit 
L100-55 (Röhm GmbH & Co. KG), 1000 mg of lactose and 
500 mg of ethylcellulose (Ethocel 10FP, Dow Chemical 
Company), and the mixture was heat dried in a thermostatic 
chamber to obtain granules containing about 1% of donepezil 
hydrochloride based on the total weight of the granule. 

Comparative Example 7 

20 mg of glycine dissolved in a Suitable amount of purified 
water was added to and mixed with 20 mg of donepezil 
hydrochloride (Eisai Co. Ltd.), 500 mg of Eudragit L100-55 
(Röhm GmbH & Co. KG), 1000 mg of lactose and 500 mg of 
ethylcellulose (Ethocel 1 OFP, Dow Chemical Company), and 
the mixture was heat dried in athermostatic chamberto obtain 
granules containing about 1% of donepezil hydrochloride 
based on the total weight of the granule. 

Comparative Example 8 

20 mg of disodium edetate dissolved in a suitable amount 
of purified water was added to and mixed with 20 mg of 
donepezil hydrochloride (Eisai Co. Ltd.), 500 mg of Eudragit 
L100-55 (Röhm GmbH & Co. KG), 1000 mg of lactose and 
500 mg of ethylcellulose (Ethocel 10FP, Dow Chemical 
Company), and the mixture was heat dried in a thermostatic 
chamber to obtain granules containing about 1% of donepezil 
hydrochloride based on the total weight of the granule. 

Comparative Example 9 

A suitable amount of purified water was added to and 
mixed with 20 mg of donepezil hydrochloride (Eisai Co. 
Ltd.), 1000 mg of lactose and 1000 mg of ethylcellulose 
(Ethocel 10FP. Dow Chemical Company), and the mixture 
was heat dried in a thermostatic chamber to obtain granules 
containing about 1% of donepezil hydrochloride based on the 
total weight of the granule. 

Comparative Example 10 

A suitable amount of purified water was added to and 
mixed with 20 mg of donepezil hydrochloride (Eisai Co. Ltd.) 
and 2000 mg of lactose, and the mixture was heat dried in a 
thermostatic chamber to obtain granules containing about 1% 
of donepezil hydrochloride based on the total weight of the 
granule. 

Comparative Example 11 

A suitable amount of purified water was added to and 
mixed with 20 mg of donepezil hydrochloride (Eisai Co. 
Ltd.), 1500 mg of lactose and 500 mg of Eudragit L100-55 
(Röhm GmbH & Co. KG), and the mixture was heat dried in 
a thermostatic chamber to obtain granules containing about 
1% of donepezil hydrochloride based on the total weight of 
the granule. 
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Test Example 1 

Tablets containing 10% donepezil hydrochloride from 
Example 1 and Comparative Examples 1 and 2 were stored 
for one week in an open (unsealed) thermostatic chamber at 
60° C., 75% RH, and amounts of degradation products before 
and after storage were measured. The measurement of the 
degradation products was carried out by the following degra 
dation product assay method 1. 
(Degradation Product Assay Method 1) 
The amounts of the degradation products were evaluated 

by HPLC using an ODS-A column (YMC Co. LTd.) with 4.6 
mm of an inner diameter and 75 mm of a length as the 
measurement column under conditions of column tempera 
ture 35°C., flow rate 1 ml/min, detection wavelength 271 nm. 
The composition of the mobile phase and the linear gradient 
conditions are shown in Table 4. The amounts of the degra 
dation products were calculated as a percentage of total peak 
area using as a benchmark the peak of degradation products 
eluted near a relative retention time of 1.1 to 1.2 relative to the 
main drug peak. 
Mobile phase A: waterfacetonitrile/70% perchloric acid 
aqueous solution=899/100/1 mixture 
Mobile phase B: waterfacetonitrile/70% perchloric acid 
aqueous solution=99/900/1 mixture 

TABLE 4 

min MOBILE PHASEA MOBILE PHASEB 

O.OO 
6.OO 
9.OO 

1O.OO 
10.01 
13.00 

75% 
75% 
O% 
O% 
75% 
75% 

25% 
25% 
100% 
100% 
25% 
25% 

The amounts of the degradation products eluted near a 
relative retention time of 1.1 to 1.2 relative to donepezil are 
shown in Table 5 as the measurement results for Test Example 
1. While 0.12% degradation products were observed with 
Comparative Example 1, no degradation products was 
observed with Example 1, which contained 50% Eudragit 
L100-55 as the high molecular weight acidic substance. Other 
degradation products were not observed in either Example 1 
or Comparative Example 1. In the case of Comparative 
Example 2, which contained 10% each of the drug and citric 
acid, not only were 0.77% degradation products produced 
near a relative retention time of 1.1 to 1.2, but a variety of 
additional degradation products were produced, with the total 
of all degradation products amounting to about 13%. It 
appeared that mixing citric acid, which was effective for 
achieving photostability of donepezil in a 0.1% donepezil 
solution in Japanese Patent Application Laid-Open No. H11 
106353 described in the Background Art, actually increased 
degradation products in the case of the thermal stability of 
donepezil hydrochloride in a tablet containing 10% of done 
pezil hydrochloride. Even when Eudragit L100-55 as the high 
molecular weight acidic Substance was added to the compo 
sition at a high concentration of 50%, no degradation prod 
ucts were detected, confirming an improvement effect on 
thermal stability of donepezil hydrochloride in the pharma 
ceutical composition. This shows the thermal stability 
improving effect of the high molecular weight acidic Sub 
stance in a composition containing both the anti-dementia 
drug and the high molecular weight basic Substance. 
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TABLE 5 

COMPARATIVE COMPARATIVE 
NAME OF COMPONENT EXAMPLE1 EXAMPLE1 EXAMPLE 2 

AMOUNT DONEPEZIL. HYDROCHLORIDE 300 3OO 300 
(mg) ETHYLCELLULOSE 375 750 750 

EUDRAGITL100-55 1SOO 
LACTOSE 795 1920 162O 
CITRICACID 300 
MAGNESIUMSTEARATE 30 30 30 

TOTAL 3OOO 3OOO 3OOO 
DEGRADATION PRODUCTS (%) <O.OS O.12 O.77 

Test Example 2 15 

Granules containing about 1% donepezil hydrochloride of 
Examples 2 and 3 and Comparative Example 3 were stored 
for 2 weeks in an open (unsealed) thermostatic chamber at 60° 

inclusion of about 25% of Eudragit L100-55 in the pharma 
ceutical composition. No degradation products were 
observed in Example 2 or in Example 3, which also included 
about 1% citric acid. This confirmed once again that the high 
molecular weight acidic Substance has a Suppressing effect on 

C., 75% RH. and amounts of degradation products before and 20 generation of degradation products resulting from the co 
after storage were measured. The measurement of the degra- existence of the anti-dementia drug and the high molecular 
dation products was carried out by the following degradation weight basic Substance, and also has a combined effect with 
product assay method 2. The granules of Comparative citric acid. 

TABLE 6 

COMPARATIVE COMPARATIVE COMPARATIVE COMPARATIVE 
NAME OF COMPONENT EXAMPLE 2 EXAMPLE 3 EXAMPLE 10 EXAMPLE 11 EXAMPLE 3 EXAMPLE 9 

AMOUNT DONEPEZIL 2O 2O 2O 2O 2O 2O 
(mg) HYDROCHLORIDE 

ETHYLCELLULOSE 500 500 500 1OOO 
EUDRAGITL100-SS 500 500 500 
LACTOSE 1OOO 1OOO 2OOO 1500 1500 1OOO 
CITRICACID 2O 

TOTAL 2020 2040 2020 2020 2020 2020 
DEGRADATION PRODUCTS (%) O.28 <0.1 <0.1 <0.1 O.S1 1.26 

Examples 9 through 11 were tested in the same way to inves- Test Example 3 
tigate the effects of Test Example 1. 
(Degradation Product Assay Method 2) 
The amounts of the degradation products was evaluated by 

HPLC using an Inertsil ODS-2 column (GL Sciences) with 
4.6 mm of an inner diameter and 150 mm of a length as the 
measurement column with a 646.6/350/1/2.4 mixture of 4s 
waterfacetonitrile/70% perchloric acid aqueous solution/so 
dium decanesulfonate under conditions of column tempera 
ture 35°C., flow rate 1.4 mL/min, detection wavelength 271 
nm. The amounts of the degradation products were calculated 
as a percentage of total peak area using as a benchmark the 
peak of degradation products eluted near a relative retention 
time of 1.1 to 1.2 relative to the main drug peak. 

The amounts of the degradation products eluted near a 
relative retention time of 1.1 to 1.2 relative to donepezil are 
shown in Table 6 as the measurement results for Test Example 
2. The degradation products were not detected in the case of 
Comparative Examples 10 and 11, which did not contain 
ethylcellulose as the high molecular weight basic Substance, 
but 0.51% degradation products was observed in the case of 
Comparative Example 3, which contained ethylcellulose. In 
the case of Comparative Example 9, which contained more 
ethylcellulose, 1.26% degradation products were observed. 
This confirmed degradation products resulting from the com 
bined presence of donepezil hydrochloride and ethylcellu 
lose. 

From Comparative Example 3 and Example 2 it was also 
confirmed that degradation products were Suppressed by the 
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To verify the combined effect of Eudragit L100-55 and the 
low molecular weight acidic Substance, granules mixed with 
citric acid or a salt thereof (Examples 3 and 4, Comparative 
Examples 4 and 5), an amino acid (Example 5. Comparative 
Examples 6 and 7) or the salt of edetic acid (Comparative 
Example 8) were stored for 2 weeks in an open (unsealed) 
thermostatic chamber at 60° C., 75% RH, and amounts of 
degradation products before and after storage were measured. 
The measurement of the degradation products was carried out 
by the degradation product assay method 2 described above. 
Moreover, pH of solutions of the additives studied in this test 
example (that is, Eudragit L100-55 in Example 2 and addi 
tives mixed in the amount of 20 mg in the other examples and 
comparative examples) dissolved or Suspended in purified 
water at a concentration of 2.5% was also measured. The pH 
values of 2% and 5% aqueous solutions of donepezil hydro 
chloride were also measured as reference values. 
Amounts of the degradation products eluted near a relative 

retention time of 1.1 to 1.2 relative to donepezil are shown in 
Table 7 as the measurement results for Test Example 3. The 
amounts of the degradation products was 0.51% in Compara 
tive Example 3 but only 0.28% in Example 2, in which 
Eudragit L100-55 alone was contained to suppress the deg 
radation products. Moreover, degradation products in 
Examples 3 through 5 in which the low molecular weight 
acidic Substance of the present invention was mixed were not 
more than 0.51% of Comparative Example 3, confirming that 
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the degradation products were Suppressed by combined use 
of Eudragit L100-55 and the low molecular weight acidic 
Substance. The degradation products were further Suppressed 
in the case of Example 3, which contained citric acid, and of 
Example 5, which contained aspartic acid, as compared to 
Example 2, in which only Eudragit L100-55 was mixed, 
confirming the Synergistic effect of the low molecular weight 
acidic Substance and the high molecular weight acidic Sub 

5 

32 
Test Example 4 

To evaluate the combined effect of Eudragit L100-55 and 
an anti-oxidant, the granules containing about 1% donepezil 
hydrochloride of Examples 6 through 10 and Comparative 
Example 8, which also contained various anti-oxidants, were 
stored for 2 weeks in an open (unsealed) thermostatic cham 
ber at 60 C, 75% RH, and amounts of degradation products 
before and after storage was measured. The measurement of 

stance on the thermal stability of donepezil hydrochloride in 10 the degradation products was carried out according to the 
the pharmaceutical composition containing ethylcellulose. previously described degradation product assay method 2. 
The additives used in this test (additives mixed in amounts of Moreover, the pH values of solutions of the additives studied 
20 mg in the examples and the comparative examples) were in this test example (the additives mixed in the amount of 20 
thenevaluated for pH (2.5% aqueous solution or suspension). 5 mg in the examples and comparative examples) dissolved or 
FIG. 1 shows the relationship between pH of 2.5% aqueous suspended in purified Water at a concentration of 2.5% were 
Solutions or Suspensions of various additives and the degra- alsTN f the degradati d luted 
dation products after granules mixed with those additives had le amounts ol the degradation proc luctS elute near a 

relative retention time of 1.1 to 1.2 relative to donepezil are been stored for 2 weeks under open (unsealed) conditions at 
°C., 75% RH. At a pH of 4.5, th tofthed dati 20 shown in Table 8 as the measurement results for Test Example 

60° C., 75% RH. At a pH of 4.5, eamountoineaegradation 4. A stabilization effect was observed in Examples 6 through 
products was roughly the same as in Comparative Example3, 10, in which Eudragit L100-55 and the anti-oxidant were 
but as the pH increased, the amount of degradation products contained, with generation of the degradation products being 
increased. On the other hand, below pH 4.5, the lower the pH, Suppressed more than in Comparative Example 3. In particu 
the stronger the thermal stabilization effect and the more 25 lar, no degradation products were detected in the examples 
degradation products was Suppressed. Since the pH of a 2% which contained ascorbic acid or a Sulfur-containing amino 
aqueous solution of donepezil hydrochloride is 5.0 and the pH acid, indicating a synergistic effect with Eudragit L100-55. 
of a 5% aqueous solution of donepezil hydrochloride is 4.8, On the other hand, the same level of degradation products as 
tabili duced in C tive E les 4 through 7 in Comparative Example 3 (with no additive) was observed in 
Sa lity WaS uce 1n Uomparauve Examples roug 30 Comparative Example 8, which contained the anti-oxidant 
than in Comparative Example 3 because they contained the without reduction reaction (pH 4.5, 2% aqueous solution), 
additives with higher pH values than that of the aqueous confirming that chelating anti-oxidants did not contribute to 
solution of donepezil hydrochloride. stability. 

TABLE 7 

COM- COM- COM- COM- COM- COM 
PARA- PARA- PARA- PARA- PARA- PARA 

EXAM- EXAM- EXAM- TIVE TIVE EXAM- TIVE TIVE TIVE TIVE 
NAME OF PLE PLE PLE EXAM- EXAM- PLE EXAM- EXAM- EXAM- EXAM 
COMPONENT 2 3 4 PLE 4 PLES 5 PLE 6 PLE7 PLE 8 PLE3 

AMOUNT DONEPEZIL 2O 2O 2O 2O 2O 2O 2O 2O 2O 2O 
(mg) HYDRO 

CHLORIDE 
ETHYL- 500 500 500 500 500 500 500 500 500 500 
CELLULOSE 
EUDRAGIT 500 500 500 500 500 500 500 500 500 
L1 OO-SS 
LACTOSE 1OOO 1OOO 1000 1OOO 1OOO 1OOO 1OOO 1OOO 1OOO 1SOO 
CITRICACID 2O 
SODIUM 2O 
DIHYDROGEN 
CITRATE 
DISODIUM 2O 
CITRATE 
SODIUM 2O 
CITRATE 
ASPARTIC 2O 
ACID 
SODIUM 2O 
ASPARTATE 
GLYCINE 2O 
DISODIUM 2O 
EDETATE 

TOTAL 2020 2040 2040 2040 2040 2040 2040 2040 2040 2020 
DEGRADATION O.28 <0.1 0.27 O.76 O.86 O.18 1.09 O.70 O.S3 O.S1 
PRODUCTS (%) 
pH OF ADDITIVES 
(2.5% AQUEOUS 3.4 2.0 3.7 5.2 8.3 3.0 6.8 6.2 4.5 
SOLUTIONS 
OR SUSPENSIONS) 
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As with the additives of Test Example 3, FIG. 1 shows the 
relationship between the amounts of the degradation products 
in the storage tests for Examples 6 through 10, which con 
tained the anti-oxidants with reducing effects, and the pH 
values of 2.5% aqueous solutions or Suspensions. A compari 
son with the results of Test Example 3 shows that the effects 
of these anti-oxidants are different from their effects as the 
low molecular weight acidic Substances. 

5 

34 
Test Example 6 

Tablets containing 5 mg of donepezil hydrochloride from 
Example 15, 16, 17 and 18 were stored for 2 weeks in an open 
(unsealed) thermostatic chamber at 60° C., 75% RH. and 
amounts of degradation products before and after storage 
were measured. The measurement of the degradation prod 

TABLE 8 

COMPAR- COMPAR 
ATIVE ATIVE 

EXAM- EXAM- EXAM- EXAM- EXAM- EXAM- EXAM- EXAM 
NAME OF PLE PLE PLE PLE PLE PLE PLE PLE 
COMPONENT 2 6 7 8 9 10 8 3 

AMOUNT DONEPEZIL 2O 2O 2O 2O 2O 2O 2O 2O 
(mg) HYDROCHLORIDE 

ETHYLCELLULOSE 500 500 500 500 500 500 500 500 
EUDRAGITL100-55 500 500 500 500 500 500 500 
LACTOSE 1OOO 1000 1 OOO 10OO 1000 1000 1OOO 1SOO 
CITRICACID 
ASCORBIC ACID 2O 
SODIUMASCORBATE 2O 
CYSTEINE 2O 
CYSTEINE 2O 
HYDROCHLORIDE 
METHIONNE 2O 
DISODIUMEDETATE 2O 

TOTAL 2020 2040 2040 2020 2040 2040 2040 2020 
DEGRADATION O.28 <0.1 O.30 <0.1 <0.1 <0.1 O.S3 O.S1 
PRODUCTS (%) 

pH OF ADDITIVES 3.4 2.6 7.5 S.1 1.5 5.9 4.5 
(2.5% AQUEOUS SOLUTIONS OR 

SUSPENSIONS) 

Test Example 5 ucts was carried out by the degradation product assay method 

The pH values of the high molecular weight acidic sub 
stances and the high molecular weight basic Substances used 
in the present invention were measured in 2.5% aqueous 
solution or suspension. The pH values of 2% and 5% aqueous 
solutions of donepezil hydrochloride and a 2.5% aqueous 
solution of lactose were measured as reference values. The 
results are shown in Table 9. 

35 

40 

2 described above. 
The amounts of the degradation products after storage at 

60° C., 75% RH, which were eluted near a relative retention 
time of 1.1 to 1.2 relative to donepezil are shown in Table 10 
as the measurement results of Test Example 6. As can be seen 
from Table 10, it was confirmed in Examples 15, 16, 17 and 18 
that the amounts of the degradation products could be inhib 
ited to less than 0.5% based on the content of donepezil 
hydrochloride under stress conditions. 

TABLE 9 

NAME OF COMPONENT TRADENAME VENDO pH 

HYDROXYPROPYL METHYLCELLULOSE AQOAT LF SHIN-ETSU 3.9 
ACETATE SUCCINATE CHEMICAL 
HYDROXYPROPYLMETHYLCELLULOSE HPMCPHP-55S SHIN-ETSU 3.3 
PHTHALATE CHEMICAL 
CARBOXYVINYL POLYMER Carbopol 71G Noveon 3.1 
METHACRYLIC ACID-METHYL EudragitL100 Röhm 3.3 
METHACRYLATE COPOLYMER 
METHACRYLIC ACID-METHYL EudragitS100 Röhm 3.2 
METHACRYLATE COPOLYMER 
ETHYLACRYLATE-METHYL EudragitNE30D Röhm 8.6 
METHACRYLATE COPOLYMER 
POLYETHYLENE OXIDE POLYOX WSR301 Dow Chemical Company 9.3 
ETHYLCELLULOSE Ethocel 7FP Dow Chemical Company 9.4 
ETHYLCELLULOSE Ethocel 1 OFP Dow Chemical Company 9.2 
ETHYLCELLULOSE Ethocel 10 Dow Chemical Company 8.6 
ETHYLCELLULOSE Ethocel 10OFP Dow Chemical Company 8.1 
LACTOSE FlowLac100 Meggle 5.5 
DONEPEZIL. HYDROCHLORIDE EISAI S.O 

(2% AQUEOUS SOLUTION) 
DONEPEZIL. HYDROCHLORIDE EISAI 4.8 

(5% AQUEOUS SOLUTION) 
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TABLE 10 

NAME OF COMPONENT EXAMPLE 15 EXAMPLE 16 EXAMPLE 1.7 

AMOUNT DONEPEZIL. HYDROCHLORIDE 5 5 
(mg) ETHYLCELLULOSE S4 S4 

EUDRAGITL100-55 32 32 
LACTOSE 105 104.4 
HPC-L 4 4 
CITRICACID O.6 
CALCIUMSTEARATE 2 2 
MAGNESIUMSTEARATE 

TOTAL 2O2 2O2 
DEGRADATION PRODUCTS (%) O.20 O.15 

Test Example 7 

The Stability tests were carried out using the tablets 
obtained in Examples 11, 12 and 14. In each of examples 11, 
12 and 14, 50 tablets was filled into a bottle made of high 
density polyethylene, and the bottle was sealed by an alumi 
num sheet. The bottle was also sealed by a screw cap made of 
polypropylene. After storing in a thermostatic chamber at 5° 
C. and 40°C., 75% RH, amounts of degradation products 
after and before storage were measured by use of degradation 
product assay method 2 described above. 
The amounts of the degradation products after storage at 

40°C., 75% RH, which were eluted near a relative retention 
time of 1.1 to 1.2 relative to donepezil are shown in Table 11 
as the measurement results of Test Example 7. As can be seen 
from Table 11, it was confirmed in Examples 11, 12 and 14 
that the amounts of the degradation products could be inhib 
ited to less than 0.5% based on the content of donepezil 
hydrochloride. According to the Guideline of International 
Conference of Harmonization, in the case where the maxi 
mum dose of the drug Substance per a day is from 10 mg to 
100 mg. the threshold, does of impurities necessary to con 
firm the safety of is less than 0.5% based on the drug sub 
stance, or is less than 200 ug as a total intake per a day. 
Moreover, it can be said that three years (at room temperature) 
can be warranted, which is the general guarantee period of the 
medical goods, if the quality of the drugs and medicines can 
be ensured at the storage under the conditions of 40°C., 75% 
RH for six months. Note that amounts of degradation prod 
ucts from the tablets obtained in each of Examples 11, 12 and 
14 was less than 0.05% based on donepezil hydrochloride, 
which is lower than detection limit for impurities. 

According to the results of Test Example 7, it was con 
firmed that the present invention provides useful solutions for 
quality improvement of the pharmaceutical composition con 
taining donepezil hydrochloride. 

TABLE 11 

AFTER 
AFTER ONE THREE AFTERSIX 

INITIAL MONTH MONTHS MONTHS 

EXAMPLE 11 NSL O.06% O.10% O.15% 
EXAMPLE 12 NSL O.09% O.18% O.28% 
EXAMPLE 14 NSL O.12% O.22% O.37% 

NSL means not more than 0.05% 
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EXAMPLE 1.8 

5 5 
S4 S4 
32 32 
105 104.4 
4 4 

O6 

2 2 

2O2 2O2 
O.33 O.26 

INDUSTRIAL APPLICABILITY 

According to the present invention, in the pharmaceutical 
composition containing an anti-dementia drug and a Sus 
tained-release base, a method is provided for preventing or 
inhibiting degradation products due to the contact of the 
anti-dementia drug with the Sustained-release base, namely 
the present invention can provide a method for stabilizing the 
anti-dementia drug in the pharmaceutical composition. 
Moreover, because the pharmaceutical composition accord 
ing to the present invention is of high quality and highly 
Suitable for compliance, the present invention provide phar 
maceutical products, particularly anti-dementia drugs, which 
can be taken without worry and with less burden on patients 
and their caregivers. The present invention also provides a 
simple method for manufacturing the pharmaceutical com 
position in which Sustained-release characteristics are con 
trolled and the anti-dementia drug is stabilized without the 
use of specialized coating techniques or manufacturing 
equipment. 

The invention claimed is: 
1. A method for stabilizing donepezil or a pharmaceutically 

acceptable salt thereof that is in contact with ethylcellulose, 
comprising adding a methacrylic acid-ethyl acrylate copoly 
mer in a mixture comprising the donepezil or a pharmaceu 
tically acceptable salt thereof, the ethylcellulose, and a water 
soluble Sugar or Sugar alcohol during a mixing or granulation 
step and preparing a Sustained-release matrix-type pharma 
ceutical composition comprising the donepezil uniformly 
distributed with the ethylcellulose and the methacrylic acid 
ethyl acrylate copolymer, wherein the Sustained-release 
matrix-type pharmaceutical composition comprises the eth 
ylcellulose in an amount of 12% to 32% by weight, and the 
methacrylic acid-ethyl acrylate copolymer in an amount of 
15.8% to 37% by weight. 

2. The Method of claim 1 wherein the water-soluble sugar 
or Sugar alcohol is lactose. 
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